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1.0 Introduction 

This report documents the construction quality assurance (CQA) activities performed 
during construction of the final cover of the CD Landfill at the Naval Station, Norfolk, 
Virginia. This work was carried out in accordance with the CQA Plan prepared for thle 
project in April 1999. The drawings and specifications referred to in this document are 
Naval Facilities Engineering Command (NAVFAC) drawings numbered 4388643 through 
4388672, and specification number 05-98-8816, entitled Landfill Capfor the CD Landfill at the 
Naval Base, Norfolk, Virginia. 

Each of the following participants had major responsibilities in accomplishing the closure of 
the landfill: 

Navy (Owner) 

Design and CQA 
Engineer 

Contractor 

Geomembrane 
& CDN Installer 

Geomembrane 
Testing Lab 

CDN Testing 
Lab 

Soil Testing 
Subconsultant 

NAVFACENGCOM 
Norfolk, Virginia 
Zane Perry, ROICC Sewells Point 

CH2M HILL 
Hemdon, VA 
Anthony Tomlin, Project Manager 
Stewart L. Barnes, Senior Engineer 
Anthony Tomlin, Stewart L. Barnes, Resident QA Observers 

Grace Industries, Inc. (Grace) 
Lehigh Valley, PA 
Gary Souilliard, QC Manager 

GeoPacific Lining, Inc. 
Seattle, Washington 
Kirk Lilleskare, Project Manager 

Precision Geosynthetic Laboratory (PGL) 
Orange, CA 

TRI Environmental, Inc. 
Austin, TX 

ECS, Ltd. 
Chesapeake, VA 

As the construction quality assurance (CQA) engineer, CH2M HILL was responsible for 
submittal reviews, periodic site inspections, engineering during construction, and 
certification of the closure. The Navy’s construction contracting office was responsible for 
day-to-day inspections and enforcement of construction quality control (CQC). The d.ata 
and information collected herein are the basis for the landfill closure certification by a 
Virginia registered professional engineer. CH2M HILL observed and inspected the 
following activities: 



Surface preparation for bedding layer (waste grading) 

Bedding layer placement 

Flexible membrane cover (FMC) installation 

Composite drainage net (CDN) installation 

Vegetative support layer/protective cover placement 

Topsoil placement 

Erosion and sedimentation prevention measures 

Landfill structures (i.e. downchutes, roads, fences, culverts, etc.) 

Relocation of existing groundwater monitoring wells 

CH2M HILL reviewed and approved the following types of submittals: 

l Soil test results from laboratory and field 

l Aggregate test results (rip-rap and gravel) 

l Material certifications (fencing, geotextile, silt fence, etc.) 

l Geomembrane test results and certifications 

l Geomembrane installation quality control records 

l Composite drainage net (CDN) certifications 

l Seed certifications 

2.1 Cover Construction Procedures 

The CD Landfill cap consists of a multi-layered system of geosynthetics and soil designed to 
satisfy the landfill closure criteria of the Virginia State Solid Waste Disposal Facility 
Standards. The closure criteria, 5 5.2.E.l.a., state that the facility must be closed in a :manner 
that minimizes the need for further maintenance, and controls, minimizes or eliminaites the 
post-closure escape of uncontrolled leachate, surface runoff, decomposition gas migration, 
or waste decomposition products to the groundwater, surface water, or to the atmosphere. 
ln order to achieve these criteria, the cap design conformed to the guidelines listed under 5 
5.2.E.l.b.(1) of the Virginia State Solid Waste Disposal Facility Standards. 

Cap construction began with final grading of the waste and installation of an earthfill 
leveling layer. This was followed by the installation of the geomembrane barrier layer. The 
layer consists of a 40-mil linear low-density polyethylene (LLDPE) flexible membran’e cover 
(FMC) underlain by a 6-inch bedding layer to provide an adequate surface to support the 
cover material. The bedding material specified was classified per ASTM D 2487 as SC, SM, 
or SP with not more than 15 percent passing by weight passing ASTM D 1140, No. 200 sieve, 
and maximum particle size not exceeding 3/&inches. 

Following the installation of the barrier layer, the geocomposite drainage layer was 
instal.led. The geocomposite drainage layer consists of a composite drainage net (CDN), 
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which is constructed of a synthetic drainage net with filter fabric bonded on top and bottom. 
Without the use of the CDN, infiltration can cause excess moisture conditions above the 
FMC. This eventually leads to slope stability problems. The CDN keeps water from being 
trapped above the FMC by providing a lateral drainage path for water that has infiltrated 
through the topsoil and vegetative support layers. The lateral drainage from the CDN is 
collected in a gravel drain along the toe of the landfill slope. From the gravel drain, water is 
released along the landfill perimeter by means of corrugated HDPE pipes. 

The CDN was covered with a minimum of 24 inches of protective cover soil. The top six 
inches of the required cover soil consists of topsoil. The topsoil is natural, friable soil 
representative of productive, well-drained soils in the area, free of subsoil, stumps, rocks 
larger than one inch in diameter, brush, weeds, and other material detrimental to plant 
growth. The topsoil was seeded per the specifications. The remaining 18 inches is of a 
vegetative support layer consisting of onsite material with ASTM D 2487 classification of 
SC, SM, or SP with not more than 15 percent passing by weight passing ASTM D 1140,. No. 
200 sieve. 

I.2 Construction Quality Assurance Activities 

In accordance with the CQA Plan, a CH2M HILL representative provided observation of 
cap construction activities listed above. At least one CH2M HILL representative was on site 
weekly between May 19,1999, and November 5,1999, and on a biweekly basis between 
November 8 and December 15,1999. Specific oversight activities are summarized below. 

2.2.2 Leveling and Bedding Layers 

Leveling and bedding layer placement was done by the prime contractor, Grace Industries, 
Inc. (Grace). CH2M HILL verified that samples and test results of the bedding material met 
the requirements of the specifications. Laboratory test results for the bedding material and 
other soils used for cap construction are included in Appendix A. CH2M HILL also 
reviewed the results of in-situ density testing of the bedding material by nuclear density 
gauge and sand cone. Field test results are also included in Appendix A. Areas that f,ailed 
density testing or proof rolling were reworked, or excavated and backfilled with suitable 
material. In addition, CH2M HILL spot checked final grades and inspected the final surface 
to ensure it was smooth and free of rocks larger than 3/8 inch prior to installation of tlhe 
LLDPE FMC. Hand picking the bedding material was required to remove large rocks and 
debris. 

1.2.2 LLDPE Flexible Membrane Cover (FMC) 

In accordance with the CQA Plan, CH2M HILL reviewed LLDPE FMC submittals, during, 
and after the installation of the FMC. These contractor submittals included qualifications of 
the membrane manufacturer and installer, factory test results and certification that the 
geomembrane conformed with the specifications, the installer’s QC plan, a panel layout 
drawing and details, and certificates of subgrade acceptance from GeoPacific Lining, Inc. 
(GeoPacific), the liner installer. 

During installation of the LLDPE FMC, CH2M HILL observed panel deployment, seaming, 
repair operations, and vacuum and pressure testing. Any defects, mechamcal damage, or 
fusion welding bum-throughs were marked for repair and brought to the attention of the 
liner installer. Collection of destructive samples was the responsibility of Grace’s QC 
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Manager. Additionally, handling and storage procedures were observed, and 
recommendations made in order to meet specifications. 

Upon completion of the installation, CH2M HILL reviewed final QC submittals, including 
seam test results, certifications, warranties, and record drawings. All LLDPE FMC QC 
documentation is included in Appendix B. Record drawings of the installation are 
contained in the project records. 

1.2.3 Composite Drainage Net (CDN) 

In accordance with the CQA Plan, CH2M HILL reviewed CDN submittals prior to 
installation. GeoPacific was also the CDN installer. These submittals included 
qualifications of the CDN installer and manufacturer, factory test results and certification 
that the CDN conformed to specifications, and the installer’s QC plan. 

During installation of the CDN, CH2M HILL conducted surface inspections of the deployed 
panels and panel seams. Any defects, or mechanical damage, were marked for repair and 
brought to the attention of the CDN installer. Additionally, handling and storage 
procedures were observed, and recommendations made in order to meet specifications. 

During the initial stages of CDN deployment, GeoPacific had difficulty in meeting th,e 
specifications on the installation of the CDN. In some cases, less that the specified 4 inches 
of overlap was observed between panels. In other cases, less than the specified number of 
ties were used to attach adjacent panels. In one instance, adjacent CDN panels were not 
overlapped properly or tied at all, resulting in ponding water following a rain event. 
Additionally, improper panel orientation (panels running along slope instead of up slope) 
was observed, and the CDN was observed to run short of the anchor trench in several 
locations. These problems were brought to the attention of Grace, and were corrected by 
reseaming and repositioning of panels. Subsequent CDN placement was done in 
accordance with the specifications. 

Upon completion of the installation, CH2M HILL reviewed the final QC submittals, 
specifically the material certifications. CDN QC documentation is included in Appe:ndix C. 

1.2.4 Protective Cover Layer 

CH2M HILL verified that laboratory test results of the protective cover layer material met 
the requirements of the specifications, observed placement of the protective cover over the 
CDN, and observed in-situ testing of the layer. 

Grace provided thickness control for the protective cover layer and the overlying 6-inch 
topsoil layer with grade stakes set to provide both a minimum total thickness of l&inches of 
fill above the CDN and final design grades. Grace took care that placement of the grade 
stakes did not damage the liner or CDN. The resulting protective soil layer thickness was at 
least Winches thick, and the topsoil layer at least 6-inches thick. In general, the minimum- 
required total thickness of the cap above the CDN was achieved. 

CH2M HILL also verified the frequency of laboratory moisture-density tests on the :material. 
Field and laboratory test results for the protective cover layer are included in Appendix A. 
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2.2.5 Topsoil, Sqface Drainage, Access Road, and Fence 

CH2M HILL observed the initial placement activities for topsoil and temporary seeding on 
the cap. The Contractor performed these activities during the months of November and 
December 1999. CH2M HILL also reviewed contractor submittals to verify that the rel’ated 
materials conformed to the project’s material specifications. 

While placing topsoil, Grace began construction of permanent structures and features of the 
project. These features included perimeter fencing, access roads, rip-rap and gabion channel 
protection. The final dressing and grading of the perimeter channels was also performled. 
CH2M HILL inspected depths, dimensions, and configurations of these features for 
conformance with those shown on the project drawings. Overall, Grace met the intent of the 
design drawings and specifications. Most of the problems found by CH2M HILL were of a 
minor nature; Grace corrected all problems to the satisfaction of the Navy and CH2M HILL. 
Problems that were corrected by design change or variance are discussed in Section 3.0, 
Design Modifications. 

1.2.6 Groundwater Monitoring Wells 

CH2M HILL observed the abandonment and relocation of three groundwater monitoring 
wells at the CD Landfill. The wells were relocated to make them more accessible for 
sampling. The monitoring wells are identified by the names MW-05B, MW-OLSC, and MW- 
06B. 

The monitoring wells were abandoned by IMS in July 1999, by pumping a cement/bentonite 
grout into the wells until the entire length of well screen and riser were filled. Following the 
well grouting, the PVC and steel protective well casings were cut off below grade. The 
surface materials, including the protective well casings and concrete pads were removed 
from the site. 

In December 1999, CH2M HILL observed the relocation of groundwater monitoring wells 
MW-05B, MW-05C, and MW-068 by Parrot Wolf, Inc. Monitoring wells MW-05B and MW- 
05C were installed approximately 50 feet to the northeast of their original locations, a.long 
the eastern end of the North Access Road. Monitoring well MW-06B was installed 
approximately 50 feet south of its original location along the dirt road adjacent to the South 
Perimeter Channel. 

Shallow monitoring wells MW-05B and MW-06B were constructed as Type II wells to 
depths of 24 feet and 28 feet, respectively, to monitor the groundwater quality at the base of 
the shallow Columbia Aquifer. The monitoring wells were constructed of two-inch 
diameter, Schedule 40, flush-joint threaded PVC well casing with a lo-foot long O.OlO- inch 
slot screen. 

Monitoring well MW-05C was constructed as a Ty$e III monitoring well to a depth elf 57 
feet to monitor the groundwater quality at the upper portion of the deeper Yorktown 
Aquifer. This type of well construction “cases off” the shallow aquifer to prevent 
downward migration of contaminants into the deeper Yorktown Aquifer. This monitoring 
well is also constructed of a two-inch diameter, Schedule 40, flush-joint threaded PVC well 
casing with a lo-foot long 0.010 inch slot screen. This construction was installed inside a six- 
inch diameter steel well casing that extends to a depth of 40 feet. 
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Completed wells included a steel well cover to protect the PVC well and four protective 
bollards filled with concrete. The protective casings and bollards were secured with 4-foot 
by 4-foot concrete pads. Each protective casing was secured with a padlock. 
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2.0 Final Construction Inspection 

CH2M HILL conducted two major inspections as part of the final closure and acceptance of 
the landfill project, The timing of the project’s completion necessitated the need for two 
inspections. Due to severe weather patterns along the East Coast in 1999, Grace was forced 
to delay construction into the winter months. By early December, Grace was nearing 
completion of the project, but was unable to place permanent seeding in the cold weather. 
Therefore Grace applied temporary seeding to the site, demobilized for the winter, and 
returned in May 2000 to complete the few remaining work items and permanently seed the 
site. CH2M HILL performed the first of the two final inspections after the winter 
demobilization in December and the second after the permanent seeding in June 2000. The 
inspections are discussed below. 

The purpose of performing two inspections as part of the final closure and acceptance 
process was two-fold. First, CH2M HILL wanted to establish whether Grace had completed 
all major work items per the design before they permanently seeded. Waiting until after the 
permanent seeding activity would have meant that any corrective work would have 
disturbed the grass. Second, Grace would know in advance what, if any, problems needed 
to be resolved before mobilizing in the spring. Therefore, Grace could better anticipate their 
costs above what was needed for the permanent seeding. Since major design issues were 
addressed in the December inspection, CH2M HILL and the Navy were able to accept the 
construction in June without a long list of rework items or contracting disputes with Grace. 

2.1 December Inspection 

On December 15,1999, CH2M HILL conducted a site inspection of CD Landfill. The 
purpose of the inspection was to ascertain compliance of the work with the design and 
document work and rework items that should be addressed in the next construction season. 

CH2M HILL found that Grace had constructed all major design components and had met 
the overall intent of the design. However there were a few work items that Grace needed to 
address in the spring. These items were presented to Grace as a punchlist for final 
acceptance of the site. Items that Grace was asked to address in the spring were as follows: 

1. The downstream ends of two channels running down the landfill side slopes 
(downchutes) were not constructed per the final grading plan. The downstream ends 
should have been placed at or within a few inches of the receiving channel’s bottom 
elevation. Instead the downstream ends were constructed at an elevation greater than 
12-inches higher than the receiving channel bottom. The situation could cause 
undermining of the downchute’s toe by flow in the receiving channel and consequent 
failure of the downchute’s gabion channel lining. Though rip-rap was placed around 
the downchute’s toe to defend against such undermining, Grace was required to ,grout 
in the area to better protect the Navy’s investment. 

2. Topsoil did not meet the Project Specification requirement that the topsoil contain no 
rocks larger than l-inch in diameter and/or debris. The contractor was required to 
remove the objectionable material before beginning the permanent seeding process. 

3. A portion of the liner and drainage net anchor trench was exposed by erosion and the 
CDN appears damaged. Grace was required to make all needed geosynthetic repairs 
and redirect run-off to the near-by downchute. 



4. 

5. 

6. 

7. 

The South Perimeter Channel construction was incomplete. Grace was required to 
construct the uniform channel cross-section and place temporary erosion control 
matting. 

Silt fence installed on the cap appeared to have been set deep enough to penetrate the 
liner. Grace was required to determine whether there had been penetrations and to 
repair any penetrations found. 

Grades along the North Access Road were uneven and the road was rutted in spo’ts. 
Grace was required to bring the road and surrounding ground up to final grade 

Areas where the contractor spilled equipment fuel on the ground needed to be 
excavated and the soil removed to an appropriate disposal facility. Grace was required 
to comply with a directive from the Navy. 

2.2 June Inspection 

On June 15,2000, CH2M HILL performed the second and final inspection of the landfill. 
Grace had complied with punchlist work items. The only deviations are as follows: 

1. The topsoil used consisted of both off-site borrow materials and stripped material. A 
majority of the stripped material did not meet the topsoil requirements of the 
specifications because it contained rocks larger than l-inch in diameter and wood debris. 
Because it was on-site material and the debris was not detrimental to the design, this 
portion of the specification was waived. 

2. Grace did not plant wild flower seeds per design. This item will be completed in the ,*- 
future. Since this item is an aesthetic feature, and not relevant to the long term integrity 
of the landfill cap, CH2M HILL does not consider it as an infraction of the design intent 
for the cover system as presented in Section 1 .l. 
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3.0 Design Modification 

There were four changes to the original design: 

l The edge of liner location was changed along Seabee Road, 

l Preliminary grades were raised in the landfill area west of Seabee Road, 

l The cap configuration under the fence post foundations was changed, and 

l The outlet elevations of a number of the channels running down the landfill side slopes 
(downchutes) were changed. 

Each of these modifications are discussed below. Design modifications are reflected on the 
as-built drawings in Appendix D. 

3.1 Edge of Liner Location 

The original design called for the construction of 5-ft wide paved shoulders on either side of 
Seabee Road, and the FMC and CDN would terminate at the edge of these new shoulders. 
After mobilizing on-site, Grace observed the amount of traffic on Seabee Road, and felt that 
laying liner so close to an open roadway would be an undue hazard to workers. To address 
this concern and met the intent of the design, CH2M HILL redesigned the edge of liner 
along Seabee Road. 

CH2M HILL designed the area for wider shoulders and to preserve the existing sidewalk 
east of the road. Shoulders on both sides of the road were widened to lo-ft to give Grace a 
greater buffer between the workers and traffic. On the east side of the road, the shoulder 
terminated adjacent to the existing sidewalk. Instead on demolishing the sidewalk as called 
for in the original design, it was left intact and the liner was terminated adjacent to the 
sidewalk. By extending the asphalt shoulders, CH2M HILL was able to allay safety 
concerns while maintaining a barrier (asphalt or FMC) over the landfill area. 

3.2 Raised Prelimina y Grades 

While preparing the landfill surface for deployment of liner, Grace did not anticipate the 
need to redistribute on-site cut material over the landfill foot. On the east side of Seabee 
Road, Grace applied borrow soil from an off-site source. After placing the material, Grace 
realized they would not have enough volume in the remaining areas to be graded to 
disperse cut material from on-site. CH2M HILL and the Navy agreed to allow Grace to 
place the cut materials on the north side of the landfill area west of Seabee Road. This had 
the consequence of raising the grades from two percent to five percent slopes, but positive 
and controllable drainage pa ttems were maintained. 

3.3 Cap Configuration Below Fence 

To place the fence along the east side of Seabee Road in the original design, CHZM HILL 
required that the FMC and CDN be placed a minimum of 1-ft below the bottom of the fence 
post foundation and that the CDN drained towards the western site perimeter. This design 
required Grace to cut into the landfill approximately 3-ft in some areas. To alleviate some of 
the excavation, Grace requested that the CDN not be drained to the west. Instead of cutting 
the landfill to provide slope for the CDN to drain west, Grace cut the area as needed to 
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allow for a 1-ft minimum separation between the fence post foundations and the CDnJ. The 
CDN in this constructed low spot was drained to the north and south by means of a gravel 
and HDPE pipe drain, similar to the toe drains along the landfill perimeter. 

3.4 Downchute Outlet Elevations 

As noted in Section 2.1, above, the contractor did not construct two downchutes in 
accordance with the final grading plans. This error was due to inaccurate surveying. 

Since the liner system was already deployed, CH2M HILL decided it would be more cost 
effective to work with the error. The error does not change the intent of the design, because 
positive drainage is maintained from the downchutes to the receiving channel and the liner 
system is still protected. 

The one problem that could occur due to the higher elevations is undermining of the gabion 
outlet apron by flow in the receiving channels. Grace provided rip-rap along the edge of the 
apron to deter undermining. CH2M HILL required Grace to increase the protection by 
grouting the rip-rap along the apron edges. CH2M HILL believes these measures will keep 
undermining problems from occurring. 



4.0 As-Built Drawings 

Appendix D contains the as-built topographic drawings produced by Patton, Harris, Rust & 
Associates and the liner as-built drawing produced by GeoPacific. 

Major features shown on the liner as-built drawing include the following: 

l Panel numbering and orientation, 

l Location and types of repairs, and 

l Locations of destructive test sampling. 

Major features shown on the pre-liner stage topographic map include the following: 

l Limits of liner are shown. 

l Spot elevations of constructed grade are shown with proposed design contours for 
comparison purposes. 

0 Surveyor provided information on time period in which survey information was 
gathered. 

Major features shown on the final stage topographic map include the following: 

Constructed edge of pavement along Seabee Road, 

Constructed fence line along Seabee Road and north side of landfill, 

Gravel access road locations, 

Extent of rip-rap, 

Culvert locations and invert elevations, 

Diversion berm locations, 

Top and toe of slope in main stormwater channels, and 

Spot elevations of constructed grade are shown with proposed design contours for 
comparison purposes. 



5.0 Conclusion I I.*. 
On the basis of the information provided in this report, I hereby certify that the CD Landfill 
at the Naval Station Norfolk, Virginia has been closed in substantial conformance with 
requirements of the approved closure plan, landfill closure drawings, specifications, and the 
CQA plan. Known deviations from strict conformance have been noted in this report and 
do not, in the opinion of th 
objectives of the project. 

tract from the overall performance and design 
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Appendix A 

Soil Test Results 
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COMMENTS 

/‘“-~ To be most effective, all recommended limestone and/or fertilizer should be incorporated 6 

to 8 inches into the soil prior to planting. If plants or crop is established, apply 

recommended materials to the surface and water area well. 

2. If 11 to 20 pounds of limestone are recommended, divide the amount by two and apply in 

two applications six months apart. If 2 1 or more pounds are recommended, divide the 

amount by three and make three applications at six month intervals. 

3. If 3 or more pounds of MgS04 (Epsom salts) are recommended, divide the amount by two 

and make separate applications at four month intervals. If an alternative magnesium source 

is used, apply an amount equal to the equivalent of 10.5% Mg in MgS04; only one application 

should be needed. 

4. Lime and fertilizer are recommended in pounds of material per each 100 square feet of area to be 

treated. Use the following conversions to convert from pounds per 

100 square feet to other units or area sizes: 

pounds per 100 sq. ft. x 10 = pounds per 1000 sq. ft 

pounds per 100 sq. ft x 435 = pounds per acre 

5. Lime and fertilizer are recommended in pounds of material per each 

100 sq. ft. o’f area. For band length or number of spots (individual trees) 

that can be treated with the recommended amounts shown; use the following equations: 

Band lenght in ft. = (100 sq. ft.) I (Band width in ft.) 

Individual plants (spots) = (100 sq. ft.) / (area of circle) 

area of circle in sq. ft. = 1.0 ft. dia = 0.75 sq. ft 

1.5 ft. dia = 1.75 sq. ft 

2.0 ft. dia. = 3.00 sq. ft 

3.0 ft. dia. = 7.00 sq. ft. 

6. Amount of sulfur needed to lower soil pH to optimum level. 

(See front of report for soil pH and optimum pH) 

FROM TO SULFUR FROM 

CURRENT OPTIMUM (lb/100 sq ft) CURRENT 

SOIL PH SOIL PH SOIL PH 

TO 

OPTIMUM 

SOIL PH 

8.0 7.5 0.50 7.0 6.5 

7.0 1.00 6.0 

6.5 2.00 5.5 

6.0 3.00 

5.5 4.00 

SULFUR 

(lb/100 sq ft) 

0.75 

1.25 

2.50 

7.5 7.0 0.75 6.5 6.0 1.00 

6.5 1.25 5.5 1.75 

6.0 2.50 

5.5 3.50 6.0 5.5 1.50 

Apply sulfur at the above rates for a loam soil. On heavier soils (silt loams) use one third more 

than the amount shown. On lighter soils (sandy loams) use one-half of the amounts shown. 

If aluminum or ferrous sulfate is used to lower pH. multiply the above amounts by 2.5. Follow 

the same suggestions as above for soil types. If 4 or more pounds are needed, divide the 

amount in half and make two applications six months apart. 
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FOR COMMERCIAL FRUITS AND VEGETABLES, LAWN, LANDSCAPE PLANTS, WOODL.OT, 

CHRISTMAS TREES, AND GREENHOUSE CROPS 

1 he limestone recommendation is based on using material equivalent 
in neutralizing power to lOO% calcium carbonate limestone. The rec- 
ommendations are in pounds of calcium carbonate equivalent (CCE) 
per 100 sq. ft. The use of any liming material not equivalent in 
neutralizing power to pure calcium carbonate limestone (100% CCE) 
must be adjusted to apply enough liming material to neutralize the 
acidity in your soil. All agricultural liming materials sold in Pennsyl- 
vania are legally labeled with their calcium carbonate equivalent 
(CCE). The amount required to supply the recommended amount of 
CCE for your soil may be calculated either as explained below or read 
directly from the table. 

Liming material must be ground fine enough to be effective. Pennsyl- 
vania law requires that both agricultural and industrial by-products 
limestone meet the following standards: 

95% through a 20 mesh per inch screen 
60% through a 60 mesh per inch screen 
50% through a 100 mesh per inch screen 

Granular limestone (lawn and garden limestone) must meet the fol- 
lowing minimum standards: 

95% through a 20 mesh per inch sieve 
40% through a 60 mesh per inch sieve 
30% through a 100 mesh per inch sieve 

Calculation of Actual Lime Requirement: . 

Actual Liming = Soil Test Limestone Recommendation x 100 
Material Required CCE of liming material 

Example: If your Soil Test Recommendation states - “* * * lime- 
stone - Apply 4 Ibs. of calcium carbonate equivalent. dolomitic lime- 
stone per 100 sq. ft.“, and the Liming Material Label states “Calcium 
Carbonate Equivalent (CCE) = SO%“, then the Actual Liming Mate- 
rial Required is 4/80 x 100 = 5 Ibs. liming material per 100 sq ft. 

The calculations assume that you are using a material that at least 
meets the minimum fineness standard. The finer the limestone, the 
quicker the response. When growing short-season, specialty, green- 
house. vegetable, and fruit crops it is advisable to apply the finest 
lime available even though it may be more expensive than coarser 
materials. 

Using the conversion table: Find your soil test limestone recommendation value in the left hand column and then read across the table on that line 
until you come to the column headed by the % CCE nearest to that of your liming material. The number at that point is the pounds of liming mate- 

__?a1 required to meet the limestone recommendation on your soil test. 

or example: If it is suggested that you apply 10 pounds CCE per 100 sq. ft. and the liming material you plan to use contains 85% CCE you would 
need I I .8 pounds of the material you chose to obtain sufficient neutralizing power in your soil. 

Because there is no advantage gained by applying more than 10 pounds of CCE per 100 sq. ft. in any one application, this is divided into three 
sections suggesting how the total liming material required may be split for most efficient use. (See the right hand column). 

Pounds per 100 sq. ft. of Percent Calcium Carbonate Equivalent (R CCE) of Your Liming Material Divide Total CCE 
CCE Recommended on Your by the following 
Soil Test. 70 75 80 85 90 95 100 105 No of Applications 

I 1.4 1.3 I.3 I.2 1.1 1.1 1.0 1.0 
2 2.9 2.7 2.5 2.4 2.2 2.1 2.0 1.9 
3 4.3 4.0 3.8 3.S 3.3 3.2 3.0 2.9 
4 5.7 5.3 5.0 4.7 3.3 3.2 4.0 3.8 
5 7.1 6.1 6.3 5.9 5.6 S.3 5.0 4.8 I 
6 8.6 8.0 7.5 7.1 6.7 6.3 6.0 5.1 
7 10.0 9.3 8.8 8.2 ‘7.8 7.4 7.0 6.7 
8 11.4 10.7 10.0 9.4 8.9 8.4 8.0 7.6 
9 12.9 12.0 11.3 10.6 10.0 9.S 9.0 8.6 

IO 14.3 L3.3 12.5 il.8 II.1 I0.S 10.0 9.5 

11 15.7 14.7 13.8 12.9 12.2 II.6 I I.0 10.5 
12 17.1 16.0 15.0 1-t. I 13.3 12.6 12.0 I I.4 
I3 18.6 17.3 16.3 15.3 I-t.4 13.7 13.0 12.4 
I 4 20.0 18.7 17.5 16.S 15.6 14.7 14.0 13.3 
I5 21.4 20.0 18.8 17.7 16.7 15.8 15.0 14.3 2 
16 22.9 21.3 20.0 18.8 17.8 16.8 16.0 15.2 
I7 24.3 22.1 21.3 20.0 18.9 17.9 17.0 16.2 
1 II 25.7 24.0 22.5 21.2 20.0 19.0 18.0 17.1 
I 9 27.1 25.3 23.8 -_ -7’ 4 21.1 20.0 19.0 18.1 

.-.\ 20 28.6 26.1 25.0 23.5 17 1 --.- ‘1.1 20.0 19.1 

21 30.0 28.0 26.3 2-1.7 23.3 22.1 71.0 20.0 
7’7 31.4 29.3 77.5 25.8 I-l.4 23.3 27.0 21.0 -._ 
23 32.9 30.7 ‘8.8 27. I 25.6 24.2 23.0 21.9 3 
24 34.3 33.0 30.0 ‘8.2 26.7 25.3 24.0 22.9 
25 35 7 33.3 31.3 79.4 77.8 26.3 25.0 23.8 

To convert value Into pounds per cubic yard (for greenhouse use) multiply the appropriate value in the above table by 2; to convert to a 1000 sq. ft. rate, multiply the 
value by IO. Prepared by P. .A. Ferretti, D. Bugle. C. M. Rittrr. D J. Wolnick: in consultatwn with R. H. Cole. W. R. Fortney, C. W. Haeseler, .I. R. Nuss. M. D. 
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%9/23/99 6122 013874 YORK 00 
I DATE LAB NO. SERIAL NO. COUNTY ACRES FIELD 

/' --,- 

AGRICULTURAL ANALYTICAL SERVICES LABORATORY 
COLLEGE OF AGRICULTURAL SCIENCES 
THE PENNSYLVANIA STATE UNIVERSITY 

UNIVERSITY PARK, PA 16802 
(814 863-0841) 

COPY SENT TO: 
GRACE INDUSTRIES 
6993 SILVERCREST RD 
NAZARETH PA 18064 00000 

Soil pH 
Phosphate (P,05) 
Potash (K,O) 
Magnesium (IdgO 

I 
CI? cium (CtC) 

MG AND CALCIUM ADJUSTMENT 
LB/100 SQ.FT. For Comments 

PH ADJUSTMENT 
LB/100 SQ.FT. 

(MgSO4 ) 
EPSOM SALTS 1 NONE 1 

CALCITIC 

LIMESTONE 

./ . . . . . (O-3% MG) 

PLANT NUTRIENT 

NEEDS: 

LBS/ 100 SOFT. 

, 5-lo-..0 , + , “-lo;;E , + , ‘0;;l;” , 

0-46-O 21-53-O UREA 

* THE ABOVE LIME AND FERTILIZER RECOMMENDATIONS ARE FOR THIS SOIL SAMPLE AND THIS 
SEASON ONLY. PLANT NUTRIENT RECOMMENDATIONS ARE FOR FERTILIZERS CONTAINING 
SPECIFIC RATIDS OF NITROGEN (NJ:,. PHOSPHATE.(R205) AND POTASH (K20). AS AN EXAMPLE 
5-10-10 CONTAINS 5% N. 10% P20~$$90 .lQ%, K20. IF--.FERTILIZERS WITH THE RATIOS SHOWN 
ARE NOT AVAILABLE, CONTACT YwR;:i?iiaGAL GA’RDEN ,CENTER CJR’FERTILIZER SUPPLIER FOR 
‘,+,E APPROPRIATE suBSTITUTI(3AI,:~~~:i~~~~~~:~ ,;i::c”;‘,;$+ :’ . . . . . . 

. ...>‘;;” :: ..: >. ..: ,,. :, $. %~,. 
\ ;:.: ‘.. ,~ .:,:,: : : .~ . . . . . . . . . . . :.. :‘: .:. .~,j$i:~‘:‘:b. ,..., . . ::::::::::, . . _:,., :>:.:. .“.: 

.:..:.::::~:~:~.‘~..:.-‘.:.‘~‘,- : ::;:\j . . . .._ -:..: _., 
. . . . . -.:. *q>:l.::: ,.:. ‘, :::::::.: ::. . . . . . . . . . . ,: .‘: .++ ,:. : ,.., ::: ,:.:z ::.: . . . .i ..\I.....“’ i:‘. . . . ,, _.\.. .‘: . . >:.:.: 
..: ..: L 

-‘-.~<.~.v~.~~ y.. . . . . . . . . . ...y..,,,,~ ,,:,;,:: ..A.(.: ::;:>; . . :,,“.:,I ,; Ti+;f:i:L,. 

.,,,_ ::’ ..,__ ..-.‘> ,. : .: 1.. > . . . . c?.,:.‘~:~::::::::.~ 

.* _,_, .‘-. --.’ . . . . . , I. _ .,, _..’ .;,.. ,.\*;:zg$$y.:;:’ 
, ,,,_( , :: : ,.:,~~~~:!~~~~~~~~~,~~~~ 

1,s 

3,4 

7.0 24 0.0 1 0.26 1 1.7 1 13.5 1 15.5 
SOIL pH P lb/A ACIDITY 1 K 1 W 1 Ca 1 CEC 

EXCHANGEABLE CATIONS (meq/lOO g) 
OTHER TESTS: E 



COMMENTS 

Y”--? To be most effective, all recommended limestone and/or fertilizer should be incorporated 6 

to 8 inches into the soil prior to planting. If plants or crop is established. apply 

recommended materials to the surface and water area well. 

2. If 1 1 to 20 pounds of limestone are recommended, divide the amount by two and apply in 

two applications six months apart If 2 1 or more pounds are recommended, divide the 

amount by three and make three applications at six month intervals. 

3. If 3 or more pounds of MgS04 (Epsom salts). are recommended, divide the amount by two 

and make separate applications at four month intervals. If an alternative magnesium source 

is used, apply an amount equal to the equivalent of 10.5% Mg in MgS04: only one application 

should be needed. 

4. Lime and fertilizer are recommended in pounds of material per each 100 square feet of area to be 

treated. Use the following conversions to convert from pounds per 

100 square feet to other units or area sizes: 

pounds per 100 sq. ft x 10 = pounds per 1000 sq. ft 

pounds per 100 sq. ft x 435 = pounds per acre 

5. Lime and fertilizer are recommended in pounds of material per each 

100 sq. ft. of area. For band length or number of spots (individual trees) 

that can be treated with the recommended amounts shown; use the following equations: 

Band lenght in ft. = (100 sq. ft.) / (Band width in ft.) 

Individual plants (spots) = (100 sq. ft.) / (area of circle) 

area of circle in sq. ft. = 1.0 ft. dia. = 0.75 sq. ft 

1.5 ft. dia = 1.75 sq. ft 

2.0 ft. dia. = 3.00 sq. ft. 

3.0 ft. dia. = 7.00 sq. ft. 

6. Amount of sulfur needed to lower soil pH to optimum level. 

(See front of report for soil pH and optimum pH) 

FROM TO SULFUR FROM 

CURRENT OPTIMUM (lb/l 00 sq ft) CURRENT 

SOIL PH SOIL PH SOIL PH 

TO 

OPTIMUM 

SOIL PH 

‘=“-. 

8.0 7.5 0.50 7.0 6.5 

7.0 1.00 6.0 

6.5 2.00 5.5 

6.0 3.00 

5.5 4.00 

SULFUR 

(lb/100 sq ft) 

0.75 

1.25 

2.50 

7.5 7.0 0.75 

6.5 1.25 

6.5 6.0 1.00 

5.5 1.75 

6.0 2.50 

5.5 3.50 6.0 5.5 1.50 

Apply sulfur at the above rates for a loam soil. On heavier soils (silt loams) use one third more 

than the amount shown. On lighter soils (sandy loams) use one-half of the amounts shown. 

if aluminum or ferrous sulfate is used to lower pH. multiply the above amounts by 2.5. Follow 

the same suggestions as above for soil types. If 4 or more pounds are needed, divide the 

amount in half and make two applications six months apart. 



c S-r-13 H L c. OCT 87 
c LIMING MATERIAL CONVERSION TABLE 

FOR COMMERCIAL FRUITS AND VEGETABLES, LAWN, LANDSCAPE PLANTS, WOODLDT, 

CHRISTMAS TREES, AND GREENHOUSE CROPS 

. he limestone recommendation is based on using material equivalent 
in neutralizing power to 100% calcium carbonate limestone. The rec- 
ommendations are in pounds of calcium carbonate equivalent (CCE) 
per 100 sq. ft. The use of any liming material not equivalent in 
neutralizing power to pure calcium carbonate limestone (100% CCE) 
must be adjusted to apply enough liming material to neutralize the 
acidity in your soil. All agricultural liming materials sold in Pennsyl- 
vania are legally labeled with their calcium carbonate equivalent 
(CCE). The amount required to supply the recommended amount of 
CCE for your soil may be calculated either as explained below or read 
directly from the table. 

Liming material must be ground fine enough to be effective. Pennsyl- 
vania law requires that both agricultural and industrial by-products 
limestone meet the following standards: 

95% through a 20 mesh per inch screen 
60% through a 60 mesh per inch screen 
50% through a 100 mesh per inch screen 

Granular limestone (lawn and garden limestone) muslt meet the fol- 
lowing minimum standards: 

95% through a 20 mesh per inch sieve 
40% through a 60 mesh per inch sieve: 
30% through a 100 mesh per inch sieve: 

Calculation of Actual Lime Requirement: 

Actual Liming = Soil Test Limestone Recomme:ndation x 100 
Material Required CCE of liming material1 

Example: If your Soil Test Recommendation states -- “* * * lime- 
stone - Apply 4 Ibs. of calcium carbonate equivalent dolomitic lime- 
stone per 100 sq. ft. “, and the Liming Material Label states “Calcium 
Carbonate Equivalent (CCE) = 80%“, then the Actual Liming Mate- 
rial Required is 4180 x 100 = 5 Ibs. liming material per 100 sq ft. 

The calculations assume that you are using a material that at least 
meets the minimum fineness standard. The finer the limestone. the 
quicker the response. When growing short-season, specialty, green- 
house, vegetable, and fruit crops it is advisable to apply the finest 
lime available even though it may be more expensive than coarser 
materials. 

Using the conversion table: Find your soil test limestone recommendation value in the left hand column and then read across the Itable on that line 
until you come to the column headed by the % CCE nearest to that of your liming material. The number at that point is the pounds of liming matc- 
rial required to meet the limestone recommendation on your soil test. -.__ I 

or example: If it is suggested that you apply IO pounds CCE per 100 sq. ft. and the liming material you plan to use contains 85% CCE you would 
need 11.8 pounds of the material you chose to obtain sufficient neutralizing power in your soil. 

Because there is no advantage gained by applying more than IO pounds of CCE per 100 sq. ft. in any one application, this is divided into three 
sections suggesting how the total liming material required may be split for most efficient use. (See the right hand column). 

Pounds per 100 sq. ft. of Percent Calcium Carbonate Equivalent (‘?‘c CCE) of Your Liming Material Divide Total CCE 
CCE Recommended on Your by the following 
Soil Test. 70 75 80 85 90 95 100 105 No of Applications 

1.4 1.3 1.3 1.2 1.1 1.1 1.0 1 .o 
2.9 2.7 2.5 2.4 2.2 2. I 2.0 1.9 
4.3 4.0 3.8 3.5 3.3 3.2 30 2.9 
5.1 5.3 5.0 4.7 4.4 4.2 4.0 3.8 
7.1 6.1 6.3 5.9 5.6 5.3 5.0 4.8 
8.6 8.0 1.5 7.1 6.7 6.3 6.0 5.7 

10.0 9.3 8.8 8.2 7.8 7.4 7.0 6.7 
11.4 10.7 10.0 9.4 8.9 8.4 8.0 7.6 
12.9 12.0 11.3 10.6 10.0 9.5 9.0 8.6 
13.3 13.3 12.5 11.8 11.1 10.5 10.0 9.5 

11 15.7 14.7 13.8 17.9 12.2 11.6 11.0 10.5 
12 17.1 16.0 15.0 I-t. I 13.3 12.6 12.0 11.4 

13 18.6 17.3 16.3 15.3 14.4 13.7 13.0 12.4 
1-I 20.0 18.7 17.5 16.5 15.6 14.7 l-1.0 13.3 
1.5 21.4 20.0 18.8 17.7 16.7 15.8 IS.0 14.3 2 
16 22.9 21.3 20.0 18.8 17.8 16.X 16.0 15.2 
17 24.3 22.7 21.3 20.0 18.9 17.9 17.0 16.2 
18 25.7 24.0 22.5 21.2 20 0 19.0 IS.0 17.1 
19 27.1 25.3 23.8 22.1 21.1 20.0 19.0 18.1 

.I’ ‘?, 20 28.6 26.7 25.0 23.S ____ 7-l 3 21.1 20.0 19.1 

21 30.0 28.0 76.3 71.7 23.3 22. I 21 .O 20.0 
7 7 --. 31.4 19 3 27.5 3.8 25.4 23 7 22 0 21.0 
23 32.9 30.7 28.8 27.1 X.6 24.2 23.0 21.9 3 
2-1 34.3 32.0 30.0 78 2 26 7 25.3 24.0 22.9 
2s 35.7 33.3 31.3 29.4 27.8 26.3 25.0 23.8 

To convert value into pounds per cubic yard tfor greenhouse ube) multiply the approprratc value in the above table by 2: to convert to a 1000 sq. ft. rate, multiply the 
value by 10. Prepared by P. A. Fcnerti, D. Beegle. C. Vi Ritter. D. J IVolnxk: in consultation with R. H. Cole, W. R. Fortney, C. W. Haeseler, J. R. Nuss, M. D. 
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NTRACTOR’S SUBMITTAL TRANSMITTAL m 
- IANTDN NOR 

‘List on/y one specrlicetion division per form. 

Ltsl only one of fhe followrng categories on each transmittal form. 
and rndicele which is being submitred 

actor Approved OICC Approval 

PAR*. end/or 
PROJ. DWD. MO. l 

l k lMu=bY CmrtifY that t&l bTirm?dal) (’ 

sea t 
Contract Number N6247‘0-98-c-8816, is ino 

REVIEWER USE ONLY 

“ACTION CODES 
A-Approved 
D-Disepproved 
AN-Approved as ,nokRi 
RA-Receipt acknowledged. 
C-Comments 
fW7esubmil 

Certifi& by Submittal Reviewer 

~Signature when apglic 
Date I 

COPY OF TRANSMITTAL AND 

cl Submittals are returned with actton mdicated. Approval of an item does not include approval of any deviation from the contract requiremen@ unless thecon- 
tractor calls attention to and supports the deviatton. 

cl Submittals are forwarded to LANTDIV with A-E recommendations indicated in REVIEWER USE ONLY Section and in comments below onONE COPY 01 tht) 
transmittal form. 

REVIEWER’S COMMENTS 



?CT-14-1999 !,2:29 FPCM-CW:RUCT;N OFFICE +biJ’b$l-41U> I’VVJ r uu /UUL i--VI” 

/ r-- - ------ --_- 
P-0. Box 21777, Lehigh ValIey, PA 18002 l (610) $374100 l Fax (610) 8374105 

El October 1999 

Mr, Zaw Perry 
,Atlat\tic Divisbn F.aciliSes Engineering Cot?~?1.6t’td 

Contracting Mice 
Building Z-140 
Suit% 309 4ewells Point 
SX42 Virginia Avenue 
NorFolk, Wginia 23511-3609 

Dear Mr. Party, 



. 
‘, w u &34 QUANTERRA TNCORPORATED 

ZRELIMXNAR? DATA SWMARX 

,_ .--,\ """"""""""""""""""""""."""""""""""""""""""""""""""""""""""""""""""""""""""""""".-""-" """""""" 
The results shown below may still rtguire additional Laboratory review and are subject to 

change. Actions taketl based on these t-esults are the responsibrlity of the data user. 
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""-""""---- 

Grace Industries Inc E'AGE 1 
Lot #: A9J080146 LANDFILL CAP FOR CD LANDFILL Date Reported: 1Oj13j99 

REPORXNG ANALYTICAL 
PARAMETER RESULT LIMIT UNITS METHOD - 

Client Sample ID: NNB-TS-031 
Sample 1: 001 Dsce Sampled: 03/14/W II:35 Date Received: 09,'15,'?9 Platrlx: SOLID 

Extractable Petroleum Hydrocarbons 
TPH (Extractables) lt? 

Results and rowrting ;inits have bean zdjrtrtcld fcr drv wight. 

3.? mg/kg 

Volatile Petroleum Hydrocarbons 
TPH (Purgeables) ND 

Rorultc wd rvportina limits hvs bwn od3urt.d for dry rs~+t. 

120 ug!kg 

Inorganic Analysis 
Total Residue ds 

Percent Solids 
81.4 0.10 x 

Reviewed 
s'48'1G 80158 

R'eviewed 
S'ti84b BO15B 

Reviewed 
MCA#X 160.3 MOD 



QUANTERRA INCORPORATED 

PRELIMINARY DATA SUMMARY 
,_- ,, _,,_, 

m. _______--_______________________________---------------------------~-------------------- 
The results shown below may still require additional laboratory review and are subject to 
change. Actions taken based on these result6 are the responsibility of the data user. 
------------------------------I-------------------------------------------~-------------------- 

Grace Industries Inc PAGE 4 
Lot #: A91160149 LANDFILL CAP FOR 

PARAMETER RESULT 

CD LANDFILL Date Reported: g/29/99 

REPORTING ANALYTICAL 
LIMIT UNITS METHOD 

e Organic Compounds by GC/MS TCLP 

Hexachlorobutadi 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 

. ^- Pyridine 
2,4,5=Trichlorophenol 
2,4,6-Trichlorophenol 

SW846 027oc: 
SW846 827OC: 
SW846 827OC! 
SW846 827Oc: 

Inorganic Analysis 
Cyanide, Total 
Corrosivitp 
Pensky-Martens 

Acid-insolu 

In Review 
SW846 9012A 
SW846 9046A 

roporring litlit have been adjusted tor dry u&m. 

: NNB-TS-001 

Date Sampled: 09/14/99 11:35 Date Received: 09/15/99 Matrix: SOLID 

Inductively Coupled Plasma (ICP) Metals TCLP 
Silver TCLP ND 0.50 
Arsenic TCLP ND 0.50 
Barium TCLP ND 10.0 
Cadmium TCLP ND 0.10 

v/L 
w/L 
v/L 
w/L 

Reviewed 
SW846 601OB 
SW046 6010B 
sw846 60106 
SW846 60108 

(Continued on next page) 



QUANTERRA INCORPORATED 

PRELIMINARY DATA SUMMARY , -a., 
m- __"_"_""""""___"__"_"--"""-""""""""------""--"-""""-"-"-"-"------"""-"""""--"""--"-"---- 
The results shown below may still require additional laboratory review and are subject to 
change. Action6 taken based on these results are the responsibility of the data user. 
_""__"""____"""__,-_"____________________---------"""--""""-"-----------""-"""""""~"----"""--" 

Grace Industries Inc PAGE 5 
Lot #: A91160149 LANDFILL CAP FOR 

RESULT 

CD LANDFILL Date Reported: g/29/99 

REPORTING ANALYTICAL 
LIMIT UNITS METHOD 

m( ~~~,‘~;~~:,d : 09/14/99 II:35 Date Received: 09/15/99 Matrix: SOLID 

Chromium TCLP ND 
Lead TCLP ND 
Selenium TCLP ND 

Mercury in Liquid Waste (Manual Cold-Vapor) TCLP 
Mercury TCLP ND 0.0020 

Volatiles by GC 
Benzene 
Ethylbenzene 

'+ Taluene 
Xylenes (total) 

ND 
ND 
ND 
ND 

Organochlorine Pesticides TCLP 
Lindane ND 
Endrin ND 
Heptachlor ND 
Heptachlor epoxide ND 
Methoxychlor ND 
Toxaphene ND 
Chlordane (technical) ND 

PCBs by SW-046 0002 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

ND 
ND 
ND 
ND 
ND 
ND 
20 J 

0,50 
d.JO 

w/L 
w/L 

0.25 w/L 

v/L 

1‘2 
1.2 
1.2 
1‘2 

0.00050 
0.00050 
0.00050 
0.00050 
0.0010 
(1.020 
0 ‘bO50 

41 
41 
41 
41 
41 
41 
41 

m!w 
w/L 
WL 
mg/L 
KG 
mw 
mg/L 

ug/kg 
El/kg 
w kg 
ug/kg 
Wkg 
Wkg 
w/kg 

SW046 6010B 

SW846 GOlOB 
SW846 SOlOB 

Reviewed 
SW846 j'470A 

Reviewed 
SW846 80218 
SW846 8021B 
SW846 8021B 
SW846 8021B 

In Review 
SW046 BDBlA 
SW846 8081A, 
SW846 BOBlA 
SW046 0001A. 
SW846 8081A 
SW846 BOBlA 
SW046 000131, 

In Review 
SW046 a082 
SW046 0002 
swa46 0002 
swa46 8082 
SW846 8002 
SW046 0002 
SW846 8082 

,Y-., Rarults md reporting limits have been adjusted Car dry wight. 

J Estimted result. Result is let;6 than RL. 

(Continued on next page} 



, 

QUANTERRA INCORPCR;TED 

PRELIMINARY DATA SUMMARY . . 1(- 
.M, ______-___________-_------------------------------------------------------------------- 
fhe results shown below may still require additional laboratory review and are subject to 
:hange. Actions taken based on these results are the responsibility of the data user. 
___________--I-_________________________-~-------------------------------------------------~- 

Grace Industries Inc PAGE 6 
Lot #: A91160149 LANDFILL CAP FOR CD LANDFILL Date Reported: g/29/99 

REPORTING ANALYTICAL 
RESULT LIMIT UNITS METHOD 

: NNB-TS-001 
Date Sampled: 09/14/99 11:35 Date Received: 09/15/99 Matrix: SOLID 

PCBs by SW-846 8082 In Review 

Mixture or more than mnn aroclor may ba presont. Tho best pattern notch has bnan puontitotad. 

Chlorinated Herbicides by CC TCLP 
2,4-D ND 
2,4,5-TP (Silvex) ND 

l 

0.50 
0.10 

Volatile Organics by GCjMS TCLP 
- Benzene ND 0.050 

Carbon tetrachloride ND 0,050 
Chlorobenzene ND 0.050 
Chloroform ND 0.050 
1,2-Dichloroethane ND 0,050 
l,l-Dichloroethylene ND 0.050 
Methyl ethyl ketone ND 0.20 
Tetrachloroethylene ND 0.050 
Trichloroethylene ND 0.050 
Vinyl chloride ND 0.10 

Semivolatile Organic Compounds by GC/MS TCLP 
o-Cresol ND 0.050 
m-Cresol & p-Cresol ND 0.10 
1,4-Dichlorobenzene ND 0.050 
2,4-Dinitrotoluene ND 0 .#50 
Hexachlorobenzene ND 0.050 
Hexachlorobutadiene ND 0.050 
Hexachloroethane ND 0.050 
Nitrobenzene ND 0.050 
Pentachlorophenol ND 0.10 
Pyridine ND 0.10 
2,4,5-Trichlorophenol ND 0,050 
2,4,6-Triohlorophenol ND 0.050 

, "‘w, 

(Continued on next page) 

w/L 

w/L 

w/L 

m/L 

w/L 

w/L 

w/L 

w/L 

w/L 

w/L 

w/L 

w/L 

mg/L 

w/L 

w4L 

w/L 

w/L 

mg/L 

WL 

w/L 

v/L 

w/L 

w/L 

w/L 

In ReView 
SW846 815.lA 
SW846 8151A 

Reviewed 
SW846 B260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 B26OB 
SW846 02608 
SW846 826OB 
SW846 BZGOB 

Reviewed 
SW846 027OC 
SW046 8270C 
SW846 B27OC 
SW846 627QC 
SW846 8270C 
SW846 B27OC 
SW646 627OC 
SW846 8270C 
SW846 827OC 
SW646 827OC 
SW846 827OC 
SW046 B27OC 



QUANTKRRA INCORPORATED 

PRELIMINARY DATA SUMMARY 
" . . m. _____-__--__-_____-_____________________--------------------------------~--.------------ 

The results shown below may still require additional laboratory review and are subject to 
change. Actions taken based on these results are the responsibility of the data user. 
______-___-_---_-_______________________-------------------------------------~------------~-- 

Grace Industries Inc PAGE 7 
Lot #: A91160149 LANDFILL CAP FOR 

RKSULT 

CD LANDFILL Date Reportedl: g/29/99 

REPORTING ANALYTICAL 
LIMIT UNITS METHOD 

Clierit Sample ID: NNB-TS-001 
Date Sampled: 09/14/99 11:35 Date Received: 09/15/99 Matrix: SOLID 

Inorganic Analysis 
Cyanide, Total 
Corrosivity 
Pensky-Martens Method for 

Determining Ignitability 
Acid-insoluble Sulfide 
Total Organic Halogens 
Total Recoverable 

Petroleum Hydrocarbons 
Total Residue as .‘... _ Percent Solids 

ND 
4.5 
>180 

0.50 
1,o 

w/kg 
No Units 
deg F 

ND 100 
ND 250 
72 I2 

81.4 o.;o 

mg/kg 
mg/kg 
mqp 

% 

In Review 
SW846 90128 
SW846 904581 
SW84G 1010 

SW846 90308 
SW846 9020A 
MCAWW 418.I 

MCAWW 160.3 MOD 

RcsuIts fad mportin!j limits have been edjusred for dry uebht. 



c I (0 e,"-.,__ * GRACE INDUSTRIES,INC. cI___-- --_I--..- -___ 
P.O. Box 21777, Lehigh Valley, PA 18002 l (610) 837-3100 l f;ax (610) 837-4105 

18Oc%cber1999 

iV?r, &me Perry 
Atlantic Divisbn Faci!iGes Ew$rwering &mmand 
ConWa&ingOf?ke 
Building Z-140 
Suite 309 5eweils Point 
!XW2 Viqinia Avenue 
No~olk,Vkgitlia 23511-36309 

FE Topsoil Analytica Kcsults 
Landfill Cap fm- CD L.andftll, Naval 6a6e 
Nor-folk, VA 
N62470"9$4x3016 



QLIANTERRA IKCORPORATED 

?RELIMINAR? DATA SUMMAR'r' 

, ,-,-\ ““““““I”““““,.““““““““““““““” “““““““““““““““““““““““.““““““““”””””””””””””””““““““““““”””””””- 

The results shown below may still rer,uire additional Laboratory review and are subject to 
change. Actions take11 based on these result6 are the responsibility of the data user. 
““““““““““““““““““““““““““““““““”””””””””””” ““““““““““““““““““““““““““““““““”””””””””””””””“” 

Grace Industries Inc PACE 1 
Lot #: A9J080146 LANDFILL CAP FOR CD LAPJDFSLL Date Reported: 11Oj13j99 

PARAMETER 
REPOKING AMALYTLCAL 

RESULT LIMIT UNITS DETHOD - 

Client Sanyle ID: NNB-TS-021 
Sample 4: 001 Date Sampled: 03/13/99 11:35 Date Received: 09j15,‘99 Matrw: SOLID 

Extractable Petroleum Hydrocarbons Reviewed 
TPH (Extractables) 18 3.7 mg/kg S’ri8/iG 8015B 

HosuIts and reporting ;bmitE have bean adjuctoa fcr drv weight. 

Volatile Petrcleun Hydrocarbons Reviewed 
TPH (Purqeables) ND 120 ug!kg 5X84-b 80150 

Inorganic Analysi.6 
Total Residue as 

Percent Solids 
81.4 0.10 

Reviewed 
ElI7AWij 160.3 MOD 



QUANTERRA INCORPORATED 
,b 

PRELIMINARY DATA SUMMARY 

-c .___________________-------------------------------------------------------------------- 

fie results shown below may still require additional laboratory review and are subject to 
change. Actions taken based on these results are the responsibility of the data user. 
_1______--__--___1_-------------------------------------------------------------------------- 

Grace Industries Inc PAGE 4 
Lot #: A91160149 LANDFILL CAP FOR CD LANDFILL Date Reportedl: g/29/ 99 

REPORTING ANALYTICAL 
PARAMETER RESULT LIMIT UNITS METHOD 

le Organic Compounds by GC/MS TCLP 

Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 

'---- Pyridine 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

Inorganic Analysis 
Cyanide, Total 

SW846 8270C 
SW846 8270C 
SW846 82701: 

In Review 
SW846 90128 
SW846 90458 
SW846 1010 

Acid-ins01 

reporring linlit6 have been adjusrod tor dry weishr. 

Date Sampled: 09/14/99 11:35 Date Received: 09/15/9g Matrix: SOLID 

Inductively Coupled Plasma (ICP) Metals TCLP Reviewed 
Silver TCLP ND 0.50 mg/L SW846 601ClB 
Arsenic TCLP ND 0.50 WL SW846 6OlClB 
Barium TCLP ND 10.0 WL SW846 60106 
Cadmium TCLP ND 0.10 w/L SW846 601GB 

'1-2 
(Continued on next page) 

. . 



QUANTERRA INCORPORATED 's. ) 
PRELIMINARY DATA SUMMARY ,_.. ,,.-_ 

-w _______-________________________________------------------------------------~----------- 
The results shown below may still require additional laboratory review and are subject to 
change. Actions taken based on these results are the responsibility of the data user, 
________--__---__u______________________-----------------------------------------~----------- 

Grace Industries Inc PAGE 5 
Lot #: A91160149 LANDFILL CAP FOR CD LANDFILL Date Reported:: g/29/99 

REPORTING ANALYTICAL 
RESULT LIMIT UNITS METHOD 

~~;T~$& : 09/14/99 11:35 Date Received: 09/15/99 Matrix: SOLID 
/ 

Chromium TCLP ND 
Lead TCLP ND 
Selenium TCLP ND 

Mercury in Liquid Waste (Manual Cold-Vapor) 
Mercury TCLP ND 

Volatiles by GC 
Benzene 
Ethylbenzene 

' .*-'% Toluene 
Xylenes (total) 

ND 
ND 
ND 
ND 

Rorultr ml rqortinp limits have boon adjustad far dry wisht. 

Organochlorine Pesticides TCLP 
Lindane 
Endrin 
Heptachlor 
Heptachlar epoxide 
Methoxychlor 
Toxaphene 
Chlordane (technical) 

PCBs by SW-646 8082 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
20 J 

.-‘, 

Results and reporting limits how boon adjusted Tar dry uoight. 

J Estimated result. Result is less than RL. 

0,50 
d.,so 

w/L 
w-/L 

0.25 w/L 

TCLP 
0.0020 v/L 

1.2 
1.2 
1.2 
1,2 

0.00050 
0.00050 
0.00050 
0.00050 
0.0010 
u.020 
0:0050 

41 
41 
41 

41 
41 
41 
41 

w/kg 
w/kg 
uGl/kg 
w/kg 

mg/L 
w/L 
w/L 
mg/L 
w/L 
mg/L 
w/L 

w/W 
Wkg 
&f/kg 
w’kg 
uW% 
w/W 
Wkg 

SW846 6010B 
SW84G GOlOB 
SW846 60108 

Reviewed 
SW846 7470A 

Reviewed 
SW846 8021B 
swab6 a0218 
SW846 60218 
SW846 80218 

In Review 
SW846 000lA 
SW046 0001A, 
SW846 8081A 
SW046 0001A. 

SW846 80018, 
SW846 B081B 

SW846 EOBlA 

In Review 
SW846 8082 
SW846 8082 
SW846 6082 
SW846 8082 
SW846 BOB2 
swa46 0082 
SW846 8082 

(Continued on next page) 



PRELIMINARY DATA SUMMARY .e-, 
a-, ,-___-_-_-_______--_____________________---------------------------------~-------------- 
rhe results shown below may still require additional laboratory review and are subject to 
change. Actions taken based on these results are the responsibility of the data user. 
._I_____--___--__.._-____________________-~------------------------------------~------------~- 

Grace Industries Inc PAGE 6 
Lot #: A91160149 LANDFILL CAP FOR CD LANDFILL Date Reported: g/29/99 

REPORTING ANALYTICAL 
RESULT LIMIT UNITS METHOD 

: NNB-TS-001 
Date Sampled: 09/14/99 11:35 Date Received: 09/15/99 Matrix: SOLID 

PcBs by SW-846 8082 In Review 

nixtwo of uoro than DI\P nroclor RL~Y ba prasont. Tha host pattarn match has bmon ausntitotod. 

Chlorinated Herbicides by GC TCLP 
2,4-D ND 
2,4,5-TP (Silvex) ND 

4 

0.50 
0.10 

Volatile Organic6 by GC/MS TCLP 
c-k Benzene ND 

Carbon tetrachloride ND 
Chlorobenzene ND 
Chloroform ND 
1,2=Dichloroethane ND 
l,l-Dichloroethylene ND 
Methyl ethyl ketone ND 
Tetrachloroethylene ND 
Trichloroethylene ND 
Vinyl chloride ND 

0.050 
0,050 
0.050 
0.050 
0,050 
0.050 
0.20 
0.050 
0.050 
0.10 

Semivolatile Organic Compounds by GC/MS TCLP 
o-Cresol ND 0.050 
m-Cresol & p-Cresol ND 0.10 
1,4-Dichlorobenzene ND 0.050 
2,4-Dinitratoluene ND 0 .?I50 
Hexachlorobenzene ND 0.050 
Hexachlorobutadiene ND 0.050 
Hexachlaroethane ND 0.050 
Nitrobenzene ND 0.050 
Pentachlorophenol ND 0.10 
Pyridine ND 0.10 
2,4,5-Trichlorophenol ND 0.050 
2,4,6-Triohlorophenol ND 0.050 

. 

w/L 
mg/L 

w/L 
w/L 
w/L 
w/L 
w/L 
W/L 
mg/L ' 
mg/L 
WL 
w/L 

mg/L 
w/L 
mW 
mg/L 
WL 
w/L 
w/L 
w/L 
mg/L 
v/L 
w/L 
v/L 

In Review 
SW846 8151A 
SW846 8151A 

Reviewed 
SW846 82608 
SW846 8260B 
SW846 8260B 
SW846 8260B 
SW846 82608 
SW846 82608 
SW846 82608 
SW846 62608 
SW846 82608 
SW846 82608 

Reviewed 
SW846 027OC 
SW846 82701: 
swa46 a27oc 
SW846 027OC 
SW846 8270C 
SW846 8270C 
SW846 027OC 
SW846 82701: 
SW846 8270C 
SW846 827OC 
SW846 827OC 
SW846 827OC 

(Continued on next page) 



I i 
1 QUANTERRA INCORPORATED 

,, ', J 
PRELIMINARY DATA SUMMARY 

"-( "^h. . 
m< ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,-----.------------------------------~---.-------- 
The results shown below may still require additional laboratory review and are subject to 
change. Actions taken based on these result6 are the responsibility of the data user, 
________________________________________----------------------------------------~------------ 

Grace Industries Inc PAGE 7 
Lot #: A91160149 LANDFILL CAP FOR CD LANDFILL Date Reportecl: g/29/99 

REPORTING ANALYTICAL 
PARAMETER, 

-79 

RESULT LIMIT UNITS METHOD 
Sdr I\ 

Client Sample ID: NNB-TS-001 
~~&--OUZJ,Date Sampled : 09/14/99 11:35 Date Received: 09/15/99 Matrix: SOLID 

Inorganic Analysis 
Cyanide, Total ND 0.50 
Corrosivity 4,s 1,o 
Pensky-Martens Method for ~180 

Determining Ignitability 
Acid-insoluble Sulfide ND 100 
Total Organic Halogens ND 250 
Total Recoverable 72 12 

Petroleum Hydrocarbons 
Total Residue as 81.4 0 :I* 

_ . . Percent Solids 

w/W 
No Units 
deg F 

w/kg 
w/kg 
y/kg 

% 

In Review 
SW846 9012A 
SW846 9045A 
SW846 1010 

SW846 90302~ 
SW84.6 90202~ 
MCAWW 418.1 

MCAWW 160.3 MOD 

RcJults end mportlnp liidts have been edjustid for dry uei!Jht. 

. 



.g.. %$iiTRACTOR’S SUBMllTAL TRANSMIlTAL ,’ 

‘Lisf only one specitication division per form. 

imiSt On/,’ On8 Of the tO/bWfflg C8t8gOfl8S Ofl 8zXh tfltnSftl/tf8/ fOf”7 

and mdlcete which is berng submrffed 

tractor Approved OICC Approval 

6 PARA. l rid/or (VW *Ire, modef no., Mlg. nmme, dwg. OF 

“ACTION CODES 
A-Approved 
D-Disapproved 
AN-Approved as noted 
RA-Receipi acknowledged. 
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R I4 Grecnbrier CArclc: FIELD IXINSITY TEST 
!hile A 
Chswpcnhc, VA 23320-2643 
(767’) R&5-3100 NUCT,EAR ME':l'HOD 
FAX (7 57) 366-S?OR ASTM D-2922 

PROJECT: Lc.p+d J’: U- _ ~qp - L,le __.__ - .._. - JOB NO,: ii.,!3@7 . 

SUBJECT* ____ NUCLEAR FIELD DENSITY %i? . -" .---- .____- --.-_---*_ DATE: J+F:-m 

STANDARD COlJNT MOISTURE: ____ STANDARD COUNT DENSITY -- 
CONTRACTOR. _ G'-'-f- CI,IEN?':__ ____._ TKH: -aIsyv)itL 

I DENSITY COUNT 

l ,/9Y DENSITY (pcfj 

STANDARD PROCTOR 
'J !dODIFIED ,.PROCTOR 

.-.-,_ 
LIFT. ELEVATION, OH 

LOCATION DIAGRAM: 



Test Number 

Volume 
Wt 0: Bottle & Cone, Before 
VM of Bottle Ek Cone, After 

a) Wt. of Sand in ho&, me. & plate 

Wi. of Sand in cone L pfaie 

c) Wt. of Sand in hole {a - b) 2 47 
cJ) Votume 0: Me. c = cu.A. I 

. . Sand Calib 0 i I 1 

I I 
/ j I 

i) Max. Dry 3enstty ~Prx?or} =pzf I 
i 
: 

1 
Tam No. 
I) VM. of Sample 8 Tare, we: ! I 

I im)of Sample & Tare, DV 
in) Wt. of Water tast: (I - ml 

0) wt. of Tal-2 
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814 Greenbrier Circle 
Suite A 
Chesapeake, VA23320-2643 
(757)366-5100 
FAX(757)366-5203 

FIELD DENSITY TEST 
NUCLEAR METHOD 

ASTM D-2922 
PROJECT: 1 fl@ f) 6: 1.1 c-4 P AH44-7 JOB NO.:- 

. SUBJECT:- NUCLEAR FIELD DENSITY TEST DATE: - d -' ;;(J ._ "\"l 

STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - 
CONTRACTOR: CLIENT: 

-2 

MOISTURE C 

MOIST. CONTENT 

WET' DENSITY 

PERCENT C 

!.4OISTURE CONTENT 7 

LOCATION DIAGRAM: 



, :. ;. I 
I 

i ,: ,’ E 
i : 

-’ . . 

b I 
814 Greenbrier Circle FIELD DENSITY TEST 

,, ‘--x Chesapeake, VA 23320-2643 NUCLEAR METHOD 
r-1 FAX (757) 366-5203 ASTM D-2922 

IArl\l 0 F-XL lYlP PROJECT:- JOB NO.: 
. SUBJECT: NUCLEAR FIELD DENSITY TEST &30 -94 DATE: - 

TEST NO. I 

DENSITY COlJNT 

hlOISTURE COUNT 

MOIST. CONTENT (pcf) 

WET DENSIT'Y (pcf) 

/ ""--r)RY DENSITY (pcf) 

STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - 

CONTRACTOR: &We. CLIENT: TECH: 7 5&v&Lj 

1 

PERCENT coMP~cT1oN 

STANDARD PROCTOR 
MODIFIED PROCTOR 

OPT. WATER CONTENT 

LIFT, ELEVATION, OR 
SOIL MARK 

MOISTURE CONTENT Z 

PROBE DEPTH (inch) 

LOCATION DIAGRAM: 



8 14 Greenbrier Circle 
Suite A 
Chesapeake, VA 23320-2643 
(757)366-5100 
FAX (757) 366-5203 

FIELD DENSITY TEST 
.NUCLEAR METHOD 

ASTM D-2922 
PROJECT: / ,A ~9-f?‘L~ c”flP w32q 7 JOB NO.:- 

. SUBJECT:- NUCLEAR FIELD DENSITY TEST DATE: wcf3A 

STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - G-k s; 

CONTRACTOR: Gvee CLIENT: TECH: "r, 2 WI : -f-'J 

g 

TEST NO. &/y&g5 &gJ 

DENSITY COUNT 

&lOISTURE COUNT 

MOIST. CONTENT (pcf) q,7 

WET DENSITY (pcf) \o"r IX 

r'",?RY DENSITY (pcf) "r4,$- 

PERCENT COMPACTION L'- ml- 
STANDARD PROCTOR 

..A4 ~QODIFIED PROCTOR !oo~ f i 

OPT. WATER CONTENT 

LIFT, ELEVATION, OR 
SOIL MARK . 

MOISTURE CONTENT Z w-la 

PROBE DEPTH (inch) 6 7 
L 

"*'.*. LOCATION DIAGRAM: 

8. 
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--.a.-. - -. “‘* --..-W’““3 .w-. . .YIIC) --a... 

ASTM D1556 Sar+ Cone F&d Worksheet 
L 
,p p’ 

/i 

Project /,fiJ!!i~ C&P - LMcQ Field Kit # Sand Caiib. @&x3 Date 6-Q 4 
Location: kJ.&Pf u! r) Wt of Sand in Cone 8 Plater ttm, dbs. 1 Job No.U 3w-7 Technician:3 c, 

Wt of Eottle 8 Cone. Befwe yJ,*,t;-j fJ 1 I 1 . . I 

I 

I 
VW of Bottle & Cone, After -2&b .7 ! . I 
a) VA. c&-Sand in hole, cone, 8 p&e i ?1?9.? ! 

--_ 

b)WLafSandincone&plate i w?8, x ! ! 

f &J%m / ! I 
! 

c) Wt. of Sand in wie {.s - 5) t 

d) Vofume of t-r&- - 
Sand-C&b 

= cue. I 
! , 60 

I 1 

+ / 

I 1 

Dens& f i 
ej wt. of Sampie & Tare 1 2707, j I I I 
f) Wt of Tare ! (23 / 1 

1 I 
I j 

91 Wi. of Sanqie (e - 2 ! 
I T,siy?d 1 ! ! i 

h) Wet Density: g/d = pc? i 
/ 

i ; /L-x ; I 1 
! 

t) Dry Dew&y: N (1 T q ) =pY i Iuc=rO7 i 
1 1 / 

I I 

jj Max. Dry 23xx?y (Proct3r) =pd 1 ( LrJF h 1 
kf X Campation (i/j) x 102 99, q -g-- c&Q 

M5iStKE 

Tare No. ! 

I) Wt of Sampie & Tare. we! 

mf Wt. of Sarnpk & Tare. 3)‘~ 

n) Wt. of Water lost: (1 - mj / 
O) Wt. of Tare 

m(rn -0) 
f 

q) Oh Moisture: (n / p) x 100 I I I i 

L ~FORMS!SMGlNE.boc. 



.*>, GRACE INDUSTRIES, INC. 

FIELD COMPACTION LOG 

CONTRACT #N62470-98-C-8816 

DATE: ?I/ I e 

TECHNICIAN: xs &?c +4 QC MANAGER: cc, = 
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814 Greenbrier Circle FIELD DENSITY TEST 
Suite A 
Chesapeake. VA 23320-2643 
(757) 366-5100 NUCLEAR METHOD 
FAX (757) 366-5203 ASTM D-2922 

PROJECT: k \r 
. SUBJECT: NUCLEAR FIELD DENSITY TEST DATE: l-47 #ljgs3'7- 

STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - 
CONTRACTOR: r -Jfc214? TECH:~Cn\khs-- 

l4OIST. CONTENT 

WET DENSITY 

PERCENT COMPACTION 

STANDARD PROCTOR 
MODIFIErj PROCTOR Pas /c&5 toes 
OPT. WATER CONTENT 

LIFT. ELEVATION, OR 
SOIL MARK 

!dOISTURE CONTENT p: 

PROBE DEPTH (inch) 

LOCATION DIAGRAM: LX-PI E-7-A p-0 REMARKS: 





‘“\GRACE INDUSTRIES, INC. 

WELD COMPACTlON I .OG . 

CONTRACT #N62470-98-C-8816 

I)AT&7/& s 

% COMPACTION O/u MOISTURE NEEDED PASS/PAIL 

- 

- 

- 

@- -- 

- 

- 
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8 14 Greenbrier Circle FIELD [DENSITY TEST 
Suite A 
Chesapeake. VA 23320-2643 
(757) 366-5100 .NUCLEAR METHOD 
FAX (757) 366-5203 ASTM D-2922 

PROJECT: d D i.AJv&k'~i o+f' AJ3q47 JOB NO.:- 
SUBJECT: NUCLEAR FIELD DENSITY TEST DATE: -j&e!'-+ 

' STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: ____ 
CONTRACTOR: _ &we CLIENT: TECH: -T-; <,a,;+~ 

MOIST. CONTENT (pcf) 

LOCATION DIAGRAM: 



. 

1 
8 14 Greenbrier Circle FIELD DENSITY TEST 
Suite A 
Chesapeake, VA 23320-2643 .NUCLEAR METHOD 

ASTM D-2922 
PROJECT: co btd)[j c’i /.\ t:rf (> JOB NO.: f!o 34.4-7 

- SUBJECT:- NUCmAR FIELD DENSITY TEST DATE: -wc59 
STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: 

CONTRACTOR:.-. &Xe- CLIENT: 

3x 

TEST NO. 

DENSITY COUNT 

MOISTURE COUNT 

MOIST. CONTENT (pcf) 

WET DENSITY (pcf) 

/*‘?Y DENSITY (pcf) 

LIFT, ELEVATION, OR 
SOIL MARK 1 i/y 

MOISTURE CONTENT ": '],Qll. '-/, yc., 1;,(7q (l,xy '?J> 

PROBE DEPTH (inch) x 
if 

/ 
f/ 

i 
'1 /' I/' ' /' 

3 ? r, :J i 
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8 14 Greenbrier Circle 
Suite A 
Chesapeake, VA 23320-2643 
(757) 366-5100 
FAX (757) 366-5203 

w1 , , 

FIELD DENSITY TEST 
NUCLEAR METHOD 

ASTM D-2922 
PROJECT: CD il&wx,L.t idiP JOB NO.: >LI-‘{ “1 

SUBJECT: NUCLEAR FIELD DENSITY TEST DATE: 7 -- +-~' 

STANDARD COUNT DENSITY: 
CONTRACTOR: 

PERCENT C 

LOCATION D REMARKS: 
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II 
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OICC Approval Oev~at~on/Sub$tilution 

Certified by Submittal liedewer 
(Sienature when agglf~ebie) 

cl 
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I.^ “‘-- GRACE INDUSTRIES, INC. 

FIELD CO-MPACTION LOG 

CONTRACT #N62470-98-C-8816 

DATE:? I@/ v 

TECHNICIAN: 3 - $I t’ -fh QC MANAGER: & 5 c-s. 

GRID# % COMPACTION % MOISTURE NEEDED PASS/-FAIL 
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’ 814 Greenbrier Circle FIELD DENSITY TEST ,.I. I-.\ NUCLEAR METHOD 
ASTM D-2922 

PROJECT:~? LW 0 Fh.L- cyt P JOB NO.: '5Wc3 L-J 

SUBJECT: NUCLEAR FIELD DENSITY TEST DATE:' -7. 2&47 

STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - 

CONTRACTOR: 

\ PERCENT COMPACTION 1 973 

-STANDARD PROCTOR 
MODIFIED PROCTOR t r ~~~ OPT. WATER CONTENT Tr+,v 

I LIFT, ELEVATION, OR 1 
SOIL MARK I vd 

I UOISTUriE CONTENT Z 

PROBE DEPTH (inch) I' 6 
I' 

LOCATION DIAGRAM: 6-E: --g 



,_r ,-I* GRACE INDUSTRIES, INC. CONTRACT #N62470-98-C-8816 

FIELD COMPACTION LOG DATE-7 / fii+ 

TECHNICIAN: q-c 5Jwifh QCMANAGER: c r-ss \ _ 

GRID# % COMPACTION % MOISTURE NEEDED PASS/FAIL 

\ 

PAGE ---OF--- 
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814 Greenbrier Circle 
/ --Y Suite,A Y 

Chedpeake, VA 23320-2643 
(757) 366-5100 

-I FAX (757) 366-5203 

FIELD DENSITY TEST 
NUCLEAR METHOD 

ASTM D-2922 
PROJECT: I-J JI 4Q-7 JOB NO.:- 
SUBJECT:- NUCLEAR FIELD DENSITY TEST DATE: T-&f-+ w . . . 
STANDARD COUNT MOISTURE: '- STANDARD COUNT DENSITY: - 
CONTRACTOR: c 3J4 c-p+ CLIENT: TECH: y <o&-i 

PERCENT COMPACTION 9"i~ d 1 47a 'if& 
STANDARD PROCTOR-, 
MODIFIED PROCTOR rcq- - * 4, 

OPT. WATER CONTENT zc>s- ----I 
LIFT, ELEVATION, OR 
SOIL !AARK \f$k' \us-f )- 

l4OISTURE CONTENT 7 g.so rwf ' "i& / ( 0, 

[ pc- ./ PROBE DEPTH (inch) 

LOCATION DIAGRAM: 0 1(,-c D9 -$ DC:+ I;+6 &-- il' -A 

J 
/ 

r 

'- 

+Pe fvq p q-h &I p ~j./z,\J b c /Fe 1 ,yj+ r dy”3A pp;s a 

REMARKS. 
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cl 
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tranrmltlal form. 

REVIEWER’S COMMENTS 



/ p;wx GRACE INDUSTRIES, I-NC. CONTRACT #N62470-98-C-8816 

FIELD COMPACTION LOG DATE:? /dhB -- 

TECHNICIAN:sx s/‘-L-‘?~ QC MANAGER: <, ccs s ‘I 

GRID+! % COMPACTION % MOISTURE NEEDED PASS/FAIL 
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d 8 14 Greenbrier Circle FIELD DENSITY TEST 
Suite A 
Chesapeake, VA 23320-2643 NUCLEAR METHOD (757) 366-5100 

1-f FAX (757) 366-5203 ASTM D-2922 
PROJECT: 7 

SUBJECT: NUCLEAR FIELD DENSITY TEST 

STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - 
CONTRACTOR: CLIENT: TECH:=- . 
,-. 

.Y-?T * ‘1, q-c1 .i 
TEST NO. 1-a 

DENSITY COUNT 

MOISTURE COUNT 

MOIST. CONTENT (pof) 914 too -a 34y 
(pcf) lWi3 I\f>,lj ,04,4 IO4,Y. 

(pcf) 
943 lo&I) Qr ci7v , 

-+ PERCENT COMPACTION qwo SS,s$ “tF,Tq 743 W$? s7J7 4x,4rd, 
STANDARD PROCTOR w-4 
MODIFIED PROCTOR @l&q (GOI5 \&A5’ coo- lo&r IOCK )mr;, 

t 

OPT. WATER CONTENT 3&‘7 
LIFT. ELEVATION, OR 
SOIL MARK 

3 MOISTURE CONTENT p: 

PROBE DEPTH (inch) d'k 

LOCATION DIAGRAM: 



> 
- 

: . _ . _ . . - *.._ . . . . . .’ 



,CPN CALIBRATION "BY 

SERIAL NO: M39028695 
. 

DENSITY STANDARD COUNT: 
,. . . 

------COUNT AT-------- 

DEPTH 107.2 133.6 164.3 V-M --- --- B --- ---m.-- lb/ft^3 .A -I---- 

BS 11,198 a,323 6,171 
AC 22,614 16,711 12,099 

2 58,048 40,836 27,038 
51,600 33,351 20,379 
36,231 21,748 12,195 
23,111 12,788 6,691 
13,617 7,069 3,550 

7,887 3,954 2,136 

4 
6 
8 

10 
12 

2.58538 64.44569 0.15145 
4.90761 71.42914 0.20102 

13.72639 76.39213 -0.04915 
18.26684 57.64400 0.11080 
17.25939 49.99217 0.05322 
16.42091 41.78312 0.06137 
13.62853 36.62936 0.04971 
12.96139 30.58906 0.06208' 

WHERE 
A 

. . DENSITY IN lb/ft*3 = B * Ln(-------) 
R - c 

COUNT 
R = RATIO = ------w-e 

STD CNT 

MOISTURE STANDARD COUNT: 9,206 

---COUNT AT---- , "1 23.1 A B ---Oig,ft&3 ^__ --- --- --- --- 

751 4,221 ' 61.28490 4.99945 

we- C w-w. 

WHERE: MOISTURE IN lb/ft^3 = (A * R) - B 



/---~ GRACE INDUSTRIES, I-NC. CONTRACT #N62470-98-C-3816 

mm COMPACTION LOG DATE? I a%2 

TECHNICIAN: d-z &Iza -cq QC MANAGER: ~CS 

GRID # % COMPACTION % MOISTURE NEEDED PASS/FAIL 
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814 Greenbrier Circle 
Suite A 
Chesawake. VA 23320-2643 

‘. 

(757) 366~5ioo 
FAX (757) 366-5203 

, 
..Jfi . ” 

I . $.$’ ’ 

+ I 

FIELDS,, DENSITY 'TEiT 
NUCLEAR /METHOD 

ASTM D-2922 
PROJECT: co (.fiuD di,L (Jfp 'JOB NO.: - p1%4 7 

SUBJECT:- NUCLEAR FIELD DENSITY TEST 7-23-w DATE: I 
STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: i-s 
CbNTRACTOR: G/$&y CLIENT: TECH:-& 

'-&OCATION DIAGRAM: 



,I,../ 

.- 8 14 Greenbrier Circle FIELD DENSITY TEST 
Chesapeake, VA 23320-2643 NUCLEAR METH.OD 

-1 FAX (757) 366-5203 ASTM D-2922 

'PROJECT: CD WVbf 1 u, LAP m447 JOB NO.:- 
SUBJECT:- NUCLEAR FIELD DENSITY TEST 7-2?-43 DATE: - 
STANDARD COUN; MOISTURE: STANDARD COUNT DENSITY: - 
CONTRACTOR: 6 -UP 

\ 
CLIENT: TECH: "\I, s&$l, 

6r 66 67 6s 69 70 -x 

TEST NO. I a 3 4 y 6 7 

DENSITY COUNT 

hlOISTURE COUNT ,i , i 

STANDARD PROCTOR 
MODIFIED PROCTOR ) 049 #yT - 1-J 

c 
OPT. WATER CONTENT 

LIFT, ELEVATION, OR 
SOIL MARK 



” . 
I .’ C 



, 

------a 



c CONTRACTOR 

‘List only one specificafion division per form 

Lfsr only one of the folfowrng celegories on eech VanSmrlfaf form. 
and rndlcafe whrch is being submrtted 

ntractor Approved OICC Approval G Deviation/Substitution 

Contract mr 
CONTRACTOR’S COMMENTS 

allocated q----- 

REVIEWER USE ONLY 

“ACTION C~ODES 
A -Approved 
D-Disapproved 
AN-Approved as noted 
RA-Receipt acknowledged. 
C-comments 
R-FlesUbl?7it 

1 

talled in the 
awsmved for uee . 

0 
Submittals are returned Wrth actlon Indicated. Approval of an item does not include approval of any dewation from the contract requirements UnleSSthe (XI”- 
tractor calls attention to and supports the devtatlon. 

0 
Submittals are forwarded to LANTDIV with A-E recommendations Indicated In REVIEWER USE ONLY Section and in comments betow on ONE COPY of the 
transmtttal form. 

REVIEWER’S COMMENTS 



, 



* I ,t‘ * -4 

,_Y ‘7 ” $iii&TCWS SUBMTTAL TRANSMITTAL 2 

Lmf on/y one of fhe following categories on each transm~fral form. 

and rndicate which is being submrtted 

actor Approved OICC Approval 

INITIALS 
CODE AND DATE 

_ -1 

Certified by Bttal 
(wm-ure when opgric - 

COPY OF TRANSMITTAL 

cl 
Submittals are returned with action Indicated. Approval of an item does not include approval of any deviation from Me contract requirements unlea!J the con- 
tractor calls attentton to and supports the devtetion. 

cl 
Submittals are forwarded to LANTDIV with A-E recommendations Indicated m REVIEWER USE ONLY Section and in comments b&w On ONE COPY of the 
transmcttal form. 

REVIEWER’S COMMENTS 

--rz5ks 



GRACE INDUSTRIES, T-NC. CONTRACT #N62470-98-C-8816 

HELD COMPACTION LOG DATE:7 I&$?~ 

TECHNICIAN: & .<fl cr’l; QC MANAGER: (-;Cs- 

GRID # % COMPACTION % MOISTURE NEEDED PASS/FATL 



____ ._ .- -.- -- .- - .i _ __ _ 
_. 



.- I- 



.- I 1 
8 14 Greenbrier Circle FIELD DENSITY TEST 

,..+;lr. NUCLEAR METHOD 
ASTM‘ D-2922 

PROJECT: rFD !,dhlf)6u ldP JOB NO.: 5947 j(J 

SUBJECT:- NUCLEAR FIELD DENSITY TEST DATE: - -?-3g-qq 

STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - 
CONTRACTOR: Glny@ CLIENT: TECH:%&!%- 

9 

DENSITY Cot. 

!ttOISTURE C 

MOIST. CONT 

WET DENSIT 

. 



,-!x ~;~::~O-,, 

FIELD DENSITY TEST 
1 FAX (757; 366-5203 

NUCLEAR METHOD 
t ASTM D-2922 

PROJECT:/$ c&J D !=:d- CAP JOB NO.:- Wliu-47 
SUBJECT: - NUCLEAR FIELD DENSITY TEST DATE: - --7--~ g -Qq 

STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - 
CONTRACTOR: & (4 CLIENT: TECH:.s+h 

TEST NO. 
K (6 /7 

DENSITY COUNT 

.CIOISTURE COUNT 

MOIST. CONTENT (pcf) 

WET DENSITY (pcf) 
"", 

,RY DENSITY (pcf) 49 
t lor 3 I 7914 

PERCENT COMPACTION 

STANDARD PROCTOR 
MODIFIED PROCTOR 

OPT. WATER CONTENT 

LIFT, ELEVATION, OR 
SOIL MARK bsfl&- 

MOISTURE CONTENT p: 

t 
PROBE DEPTH (inch) A'( 

LOCATION DIAGRAM: C-5- j$ B-l'+ 8 -j-B &-4- c 



\, : -..4 8% )t?!!!y!“’ :::’ :: II:lttt 
. 

C 
I t 

8 14 Greenbrier Circle FIELD DENSITY TEST 3 
F-1\ NUCLEAR METHOD 

ASTM D-2922 

SUBJECT: #JCLEAR FIELD DENSITY TEST DATE: - 3- 2oqy 
STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - 
CONTRACTOR: GVQCP CLIENT: TECH:mk&- 

TEST NO. !? 

DENSITY COUNT 

I b1OISTURE COUNT 

,,MOIST. CONTENT (pcf) 12 ,Q 

WET DENSITY (pcf) 
IPiJ t d 

+RY DENSITY (pcf) I ,($I t% 

P&ENT COMPACTION 23 
STANDARD PROCTOR 
MODIFIED PROCTOR btT 

OPT. WATER CONTENT 

LIFT, ELEVATION, OR 
SOIL MARK )\I 5-t- 

MOISTURE CONTENT Z t1& 

PROBE DEPTH (inch) &It 

LOCATION DIAGRAM: - -$ f-s 

3 



i 
Engineering Consur h Services, Ltd. hl 

ASTM D1556 Sand Cone Field Worksheet * . .._-.. 
j 

_ 

Project: CD IAL.&~:U, ruD Field Kit # 3 Sand Calib. u4&3 pcf Date 7-2Q”tY 4: 

Location: V 0 i2f?o u( Wt. of Sand in Cone & Plate 3, 47&4bs. Job No. hr$#7 Technician: ‘T- ,SI 

Area Tested: E-s-D cimk c-G-4 

I 
r 
r 
C 

1 
F 

C 

Test Number 

Location 
Lift / Elevation 
Volume 
Wt of Bottle & Cone, Before 

I 
1 

! 1 

34\ 22, I I 
Wt of Bottle & Cone, After 

a) Wt. of Sand in hole, cone, & plate 3~76.0 Ic ks- 
b) Wt. of Sand in cone & plate I666.4 124,6 
c) Wt. of Sand in hole (a - b) It-,K03 7,2+3’+ 
d) Volume of hole: c = cu.ft. 

Sand Calib 

Densitv 
e) Wt. of Sample & Tare 
f) Wt. of Tare 

3) Wt. of Sample (e - f) 

I) Wet Density: g/d = pcf 

) Dry Density: h/ (1 + q ) =pcf 

) Max. Dry Density (Proctor) =pcf 

() % Compaction: (i/j) x 100 

Moisture 
rare No. 
) Wt. of Sample & Tare, wet 

n) Wt. of Sample & Tare, Dry 

I) Wt. of Water lost: (I - rki) 

)) Wt. of Tare 

1) Wt. of Dry soil: (m - o) 

1) % Moisture: (n / p) x 100 
w/,7 

7J3 

L:/FORMS/SNDCONE.doc. 
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>fi’w~ GRACE INDUSTRIES, INC. CONTRACT #N62470-98-C-8816 

FIELD COMPACTION LOG 

TECFINICI[AN:~+ s fi:+l; QC MANAGER: cd 

GRID# % COMPACTION % MOISTURE NEEDED PASS/FAIL 
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8 14 Greenbrier Circle 
Suite A 
Chesapeake. VA 23320-2643 
(757) 366-5100 
FAX (757) 366-5203 

FIELD DENSITY TEST 
NUCLEAR METHOD. 

ASTM D-2922 
e d c I/ bd rc"l u. PROJECT:- -0 Al.3 JOB NO.:- 447 

SUBJECT:- NUCLEAR FIELD DENSITY TEST DATE: 3-24-W 

STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - 
CONTRACTOR: GvQ@ CLIENT: TECH:z@+y+ 

! In 2 !O? IO 1.L I I:, 5-- la& 1 
TEST NO. 

! a, .3 c--t I;” 
DENSITY COUNT 

.CtOISTURE COUNT 

MOIST. CONTENT (paf) \2 *t{ g,o \5A ILL )5--l? Lx 

WET DENSITY (pcf) IFU. 11715 Iv-k7 I,‘,,t j\2,$q Il7,;X Irc5- 
'--- DRY DENSITY (pcf) lc%y q-x 7vF w? 73, I' 4q,7 ??,!I? 

PERCENT COMPACTION /a ,3 “904 qq,~y=j- “14.41 (i&j lif’,xi q&$-f 
STANDARD PROCTOR 
MODIFIED PROCTOR pX>ts'- ----._ - ---.> 

I 
OPT. WATER CONTENT 

LIFT, ELEVATION, OR 
SOIL MARK I\, 5-l Cl-J- - . 

MOISTURE CONTENT P; lz,\g \ @kk. (cj-,Tr \<j.s$ k 16 
I , 

\6,')1 &,I7 

PROBE DEPTH (inch) P // 
t-> -------- 

- -- - 
/ 

LOCATION DIAGRAM: c-y-4 <'-I;-(- <-J-P \i-r- b C-A-A "-L-L REM&S: 

C-b-if5 



’ 

,:. 

8 14 Greenbrier Circle FIELD .DENSITY ,--=-". Suite A ,,I* 
Chesapeake, VA 23320-2643 
(757) 366-5100 NUCLEAR 

I- FAX (757) 366-5203 ASTM D-2922 '., 'I L'., 
PROJECT: CoI,IAwSF:ti Ldf 

SUBJECT:- NUCLEAR FIELD DENSITY TEST DATE: - ,‘:,;-T.Jg#.& _, :* ',;-. 
s c1' 

STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - I 
CONTRACTOR: 6&h"@ 

a 
CLIENT: TECH: rT, sw#' ,/. 

,:,;,,,Fpj-% 
MOISTURE COUNT 

MOIST. CONTENT (pcf) /L,T /7,0 I%-,$-/ 
p%,." -. -' - 

WET DENSITY (pcf) /I 0 1153 I@!! 
' "3RY DENSITY (pcf) 

PERCENT COMPACTION 4‘(,$- G’6,4j- 147,/y- 
STANDARD PROCTOR 
MODIFIED PROCTOR tw,s - 

OPT. WATER CONTENT 

LIFT, ELEVATION, OR 
SOIL MARK \v$ t$- --- 

!dOISTURE CONTENT Z (7,4) \714 b, "i\ 
I 

PROBE DEPTH (inch) 6 
/I -+-I 

L 



Engineering Consu. jg Services, Ltd. 
ASTM D1556 Sand Cone Field Worksheet 

Project: CD L&UP RK- UP 
Location: IBP FO U 

Field Kit # 3 Sand Calib. I@,43 pcf Date 7-29 -97 
Wt. of Sand in Cone & Plate mbs. Job No. N?U+? Technician: ,T r, 

. Lc741 
Area Tested: c-5 -D arnd L -3 -4 

Test Number [lq I, 6 
Location i-5; 4 c-3-4 
Lift / Elevation I WA ! IrSt .\ 

1 I I 
Volume 
Wt of Bottle & Cone, Before -72g 16 LA4LCS 
Wt of Bottle 8, Cone, After 3290, a. .lL&Lo 
a) Wt. of Sand in hole, cone, & plate 396 04 Lcf)YyT 
b) Wt. of Sand in cone & plate 16 66ak I& ’ I 
c) Wt. of Sand in hole (a - b) nK9 t ‘5 2t;l! 
d) Volume of hole: c = cu.ft. 

Sand Calib l 0567 , ) osm 
1 

Density 
e) Wt. of Sample & Tare 
f) Wt. of Tare 1-w 
g) Wt. of Sample (e - f) l dKL.- c 
h) Wet Density: g/d = pcf ljn .48 
I) Dry Density: h/ (1 + q ) =pcf IO~.-l 
j) Max. Dry Density (Proctor) =pcf lcm# km,< 
k) % Compaction: (i/j) x 100 (0 0,3r’ S&X if 
Moisture 
Tare No. qc)w- 572 tc 
I) Wt. of Sample 11 Tare, wet tq2to b&&p 
m) Wt. of Sample 8, Tare, Dry 

n) Wt. of Water lost: (I - m) 

o) Wt. of Tare &a3 ‘.3 T 
I , 

p) Wt. of Dry soil: (m - 0) 33914 3fttt4 
q) % Moisture: (n / p) x 100 46-l k3 ,a 

L:/FORMS/SNOCONE.doc 
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,---. GRACE INDUSTRIES, INC. CONTRACT #N62470-98-C-8816 

FIELD COMPACTION LOG 

TECHNICIAN: d Sfir+i QC MANAGER: c e 

% COMPACTION % MOISTURE NEEDED PASS/FAIL 

\ 
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8 14 Greenbrier Circle FIELD DENSITY TEST 
Chesapeake, VA 23320-2643 NUCLEAR METHOD 

1-1 FAX (757) 366-5203 *'ASTM D-2922 
PROJECT: A’ fl &d KY ’ t cG p.; A-J-3497 JOB NO.:- 
SUBJECT:- NUCLEAR FIELD*DENSITY TEST DATE: 'ii3-2 -?? 
STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - 
CONTRACTOR: (b/Q CLIENT: TECH:mk 

I\-? ICqt 1 I9 no w La-- 2 

TEST NO. . I .a. 3 5+ ts 

DENSITY COUNT 

!dOISTURE COUNT 
Eq 

$iOIST. CONTENT (pof) &,3 2U,b /4,9 1417 zw .ToA. ICI,) 

WET DENSITY (pcf) (132 I\ $3 tm /\&I\ 1\g,3 ll7,t-s Ir 75 

,/'--DRY DENklY (pcf) '6$3 p?,4 "ri-J- vx %?,4 
PERCENT COMPACTION 

STANDARD'PROCTOR 
f%Y @ SE;,47 4T,o? ")s,4 (i3,1;3 ‘i7,k 97,q I 

MODIFIED PROCTOR Kay m,( km~~ ,uliT (Q&f loo< 

OPT. WATER CONTENT 

LIFT. ELEVATION, OR 
SOIL MARK 

MOISTURE CONTENT P= T?,L) 23,7c( ?WQ+b@ ~&t.+( h&9' VA& 

PROBE DEPTH (inch) &v i/ /f 1( 
(; 11 6 0 p d'/ 



. . . . . . ...‘. 
<. ” 

, ‘P \,i. 

1 1 8 14 Gnxnbrier Circle FIELD DENSITY TEST 
Chesapeake, VA 23320-2643 NUCLEAR METHOD 

b-1 FAX (757) 366-5203 ASTM D-2922 
PROJECT: 
SUBJECT: ) 

JOB NO.: - IIl3447 
NUCLEAR FIELD DENSITY TEST DATE: x-2 

STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - 

CONTRACTOR: cfci(e CLIENT: TECH:uL 

MOISTURE COUNT / 

MOIST. CONTENT (pcf) \T,t IF,& 2~7 I I 
WET DENSITY (pcf) /lq70 lI4l4 iG0 

/---DRY DENSITY (pcf) ‘/'&$- l:i‘,g 743 

PERCENT COMPACTION 46,() ';i‘q& '/3,a 
STANDARD PROCTOR 
MODIFIED PROCTOR lm .r , IWT IUO#t, 

OPT. WATER CONTENT 

LIFT, ELEVATION, OR 
SOIL MARK 

MOISTURE CONTENT 7-Z /%,I~ ,{q 
I Xif 

I 
PROBE DEPTH (inch) g/ 6f-/ // 

LOCATION DIAGRAM: C-&b l-3-A (57-o REMARKS: 



‘30P’3N030NS/SI _ y:J 
% 



e-r---~ GRACE INDUSTRIES, INC. 

FIELD COMPACTION LOG 

CONTRACT #N62470-98-C-8816 

DATE:81 3 127 -- 

TECHNICIAN: 3 1sW-f 9 QC MANAGER: cq cz 

% COM-PACTTON % MOISTURE NEEDED PASS/FAIL 

.‘ .j 
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814 Greenbrier Circle FIELD DENSITY TEST ,/.r.=sy Suite A 
Chesapeake, VA 23320-2643 
(757) 366-5100 NUCLEAR METHOD > 

I- FAX (757) 366-5203 ASTM D-2922 
PROJECT: c iOB NO.:.!&'Wt'7 
SUBJECT: NUCLEAR'FIELD DEEJSITY TEST DATE: m,x-3-~ 

STANDARD COUNT DENSITY: - 
f 

STANDARD COUNT MOISTURE: 
CONTRACTOR: .pvr((4 CLIENT: TECH:.-&,%&kw 

I I 
TEST NO. 

1. 
DENSITY COUNT Fl 

PERCENT COMPACTION q&,3 q?,'3 \ 
STANDARD PROCTOR 
MODIFIED PROCTOR ko ,5 \--a 

OPT. WATER CONTENT 

LIFT, ELEVATION, OR 
SOIL MARK 

MOISTURE CONTENT Z 1'2 ayy rv-th 

PROBE DEPTH (inch) 
I 

LOCATION DIAGRAM: :REMARKS: 



I 

: 
‘i 

I ‘=‘P’3NOXlNS/SI 
9 
t :1 



-=\ GRACE INDUSTRIES, INC. 

FIELD COMPACTION LOG 

CONTRACT #N62470-98-C-8816 

TECHNICIAN: <Nti s/b r ‘%& QC MANAGER: (-;< c 2 * _ 

GRID# % COMPACTION % MOTSTURE NEEDED PASS/FAIL 

PAGE -- OF .- 
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814 Greenbrier Circle FIELD DENSITY TEST 

,--e.. Suite A 
Chesapeake, VA 23320-2643 
(7.57) 366-5100 NUCLEAR METHOD 

i-4 fiAX.(757) 366-5203 ASTM D-2922 
PROJECT: Lf) Coshf~@',LL cap 

SUBJECT: NUCLEAR FIELD DENSITY TEST 

STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - 
CONTRACTOR: Gfw~ CLIENT: TECH:&&&&- 

TEST NO. 

DENSITY COUNT 

UOISTURE COUNT 

.MOIST. CONTENT (pcf) 

WET DENSITY (pcf) 

"DRY DENSITY (pcf) 

PERCENT COMPACTION 

STANDARD PROCTOR 
MODIFIED PROCTOR 

OPT. WATER CONTENT 

LIFT. ELEVATION, OR 
SOIL MARK 

l- 
I- 
1 

; 

1 

t 

i 

I !,lOISTURE CONTENT 7 

PROBE DEPTH (inch) 

LOCATION DIAGRAM: 

1 
r t 

13*x 

9-6-c REMARKS: 



1 

’ 8 14 Greenbrier Circle FIELD DENSITY TEST 
'i:NUCLEAR METHOD 
" ASTM D-2922 

PROJECT: CD h,d&l cup JOB NO.:ms 
SUBJECT: NUCLEAR FIELD DENiiTY TEST DATE: - wL-- \ 
STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - -. 

CONTRACTOR: G -7 ce CLIENT: ' TECH:i?&dkhmv- 

pLt ps i r36 I37 /?fr 139 w 
TEST NO. l x, yt- 5 -4 7 

DENSITY COUNT 

SlOISTURE COUNT I 

fg 

I 1 

MOIST. CONTENT (pcf) / $-,r / 'j-1 

PERCENT COMPACTION 

STANDARD PROCTOR 
MODIFIED PROCTOR I ~05-- 

OPT. WATER CONTENT ?a? 
LIFT. ELEVATION, OR 
SOIL MARK 

MOISTURE CONTENT ", 

PROBE DEPTH (inch) . '/ d 

LOCATION DIAGRAM: I-6-0 



GRACE INDUSTRIES, INC. CONTRACT #N62470-98-C-88 16 

FIELD COMPACTION LOG DATE: gl/T I?? 

TECHNICIAN: a b Sf-w?h QC MANAGER: (; cs 

% COMPACTION % MOISTURE NEEDED PASS/FAIL 

+ “*- 
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8 14 Greenbrier Circle 
Suite A 
Chesapeake, VA 23320 
(757)366-5100 
FAX (757) 366-5203 

FIELD DENSITY TEST 
-2643 NUCLEAR METHOD 

ASTM D-2922 

PROJECT: c--o I~~~&4 lpb\ p JOB NO.dSLtCt7 
SUBJECT: NUCLEAR FIELD DENSITY TEST DATE: *17 
STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - 
CONTRACTOR: f 7flqf-P CLIENT: TECH: ----hq e 

MOIST. CONTENT (pcf) 12 q I * 

WET DENSITY (pcf) 
wx- 

"""3RY DENSITY (pcf) 

PERCENT COMPACTION I cru t 

;g!y 
SOIL' MARK ' 

I 
JlOISTURE CONTENT p: ! /‘T,yk 

PROBE DEPTH (inch) 6't 
L I 

LOCATION DIAGRAM: 

;: 

( -- 

- 

f t 

I 

:MARKS: 
67-c c-3 



I 
8 14 Greenbti& Circle FIELD DENSITY TEST 
Chesapeake, VA 23320-2643 NUCLEAR METHOD t 

iA; ’ fiAi(757) 366-5203 

ASTM D-2922 "r 
PROJECT: '.cDLsmd PILL IA p ,p.- ,li JOB NO.:- N’74-47 ' 
SUBJECT: NUCLEAR FIELD DENSITY TEsT '"DATE: 
STAiiDARD COUNT MOISTURE! A 

$?-I7 
> STANDARD COUNT%ENSITY: - ;.a 

CONTRACTOR: 6vqce CLIENT: ,TECH:D&+p 

' MOIST. CONTENT (pcf) 

WET DENSITY (pcf) 

,----DRY DENSITY (pcf) 

PERCENT COMPACTION 

STANDARD PROCTOR 
, MODIFIED P:ROCTOR 

OPT. WATER CONTENT 
T 

LIFT, ELEVATION, OR 
SOIL MARK 

, MOISTURE CONTENT : 

PROBE DEPTH (inch) 

LOCATION DIAGRAM: 

T- 

__ ‘- 



a f?. y & , 
, . CONTRACTOR’S SUBMITTAL TRANSMITTAL 

‘List only one specificafion division per form 

LfSf On/y O”e 01 fh8 fO//OWing C8t6gOfi63S 0” t&Wh tr8?7StT?ftt8/ fort??. 

and mdrcete which IS being submrtted 

OICC Approval 

REVIEWER USE ONLY 

“ACTION CODES 
A-Approved 
D-Disepproved 
AN-Approved as noted 
RA-Receipt acknowledged. 
C-Comments 
R-Resubmit 

tolled in Che 
aagroved for UQB. 

@ytified by Submittal R-i-e= 
( Slsmature when wlic*le) I Date -- 1 

cl 
Submittals are returned with action mdicated. Approval of an item does not Include approval of any deviation from the COntraCt requirements Unless the cot’+ 
tractor calls attention to and supports the deviatcon. 

cl 
Submittals are forwarded to LANTDIV with A-E recommendations Indicated In REVIEWER USE ONLY Section and in comments beloW onONE COPY of the 
transmittal ton. 
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FIELD COMPACTION LOG 

TECHNICIAN: QC MANAGER: _(3G’ 

% COMPACTION %I MOISTURE NEEDED PASS/FAIL 
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8 14 Greenbrier Circle IELD DENSITY TEST 
Suite A 
Chesapeake, VA 23320-2643 
(757) 366-5100 
CAti (757) 366-5203 

NUCLEAR METHOD 
ASTM D-2922 

PROJECTA i-J1 ~PRff. CfiP JOB NO.: Al3 UK? 
SUBJECT:- NUCLEAR FIELD DENSITY TEST DATE: 9-u--q"? 
STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - 
CONTRACTOR: &WQ CLIENT: TECH:.-%&&- 

K-7 6% Iyl 160 161 l&k. ld 
: 

TEST NO. I a_ 4 s- L 7 
DENSITY COUNT 

?RY DENSITY (pcf) 49 I 1 ss,? 1, @-&#L qf?,q 7 Icqg 

PERCENT COMPACTION 

STANDARD PROCTOR 
V&6 %;I. ‘%,Q ,@ q7Jy (oo,~ 

,- : 

w,.y- 
1' 

MODIFIED PROCTOR 

OPT. WATER CONTENT TV,?. 
\? t: 

LIFT, ELEVATION, OR I-! # bf L 7 - 

SOIL !+lARK 4. 

MOISTURE CONTENT 2, 709 3,&q ,0/w I m5- s.3 Ll% 

PROBE DEPTH (inch) d 
f/ 

LOCATION DIAGRAM: &;I- 9 c-2-B g-2-P r3-3-A (3-2-g REMARKS: - 
‘ 8-2-q B-.24 

*/ I 



I 4 
814 Greenbrier Circle 
Suite A Q 
Chesapeake, VA 23320-2643 
(757) 366-5100 

-1 FAX (757) 366-5203 

FIELD DENSITY TEST 

NUCLEAR METHOD 
ASTM D-2922 

NO. lllyw? . . - 

SUBJECT:- NUCLEAR FIELD DENSITY TEST DATE: 6M 
STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - 
CONTRACTOR: &Q(e CLIENT: TECH:eaL 

rtL+ 16 tu 167 l&i? IL7 ? 
TEST NO. If 9 (b II 12 13 e 

DENSITY COUNT 

1lOISTURE COUNT I 

MOIST. CONTENT (pcf) p,+. Q.J /0,4 /CL7 ol lo,?’ 

WET DENSITY (pcf) II\3 1lQJ p% \074 M/t \0&6 

,*'-3RY DENSITY (pcf) rc>l,l w,o a7 76 y- , qw- 47.9 

PERCENT CoMPACT1oN jGG,& 4 7, q$ Wl26 y$-,clr;- q$pq Q-), 2 
STANDARD PROCTOR 
MODIFIED PROCTOR row - I 

OPT. WATER CONTENT 7,0,7 -- 
LIFT, ELEVATION, OR 
SOIL MARK P-d- -- ! 

MOISTURE CONTENT p: h-q (Z,ss ' /I 100 j (\ ,c,"t p17 
PROBE DEPTH (inch) Ii t 

LOCATION DIAGRAM: (-$A c-a-< (- I-.c, (-1-Q &+I> Q-&EMARKS: 
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;---. GRACE INDUSTRIES, INC. 

FIELD COMPACTION LOG 

CONTRACT #N62470-98-C-8816 

DATE: r//-l I$$ 

TECHNICIAN: a b Srvlr% QC MANAGER: (; cs 

GRID # % COMPACTION % MOISTURE NEEDED PASS/FAIL 
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8 14 Greenbrier Circle 
Suite A 
Chesapeake, VA 23320-2643 
(757) 366-5100 
FAX (7.57) 366-5203 

FIELD DENSITY TEST 
NUCLEAR METHOD 

ASTM D-2922 
cs'o L+l,g;Lc cfip PROJECT:- JOB NO.:.- 

SUBJECT: NUCLEAR FIELD DENSITY TEST DATE: au---- 
STANDARD CBUNT MOISTURE: STANDARD COUNT DENSITY: - 
CONTRACTOR: c 7mcp CLIENT: P- TECH:ub 

(4-6 N-7 /4c 
TEST NO. 

I 2 

DENSITY COUNT 

MOISTURE COUNT 

MOIST. CONTENT (pcf) I2,4 7,~ I\,~ 

WET DENSITY (pcf) 
11~~ ! ma. 11U 

---?RY DENSITY (pcf) lOOI 1 9% I /oo*q 

PERCENT COMPACTION 
v 6 I q/37 Do,4 

STANDARD PROCTOR 
MODIFIED PROCTOR /cm,? - 

OPT. WATER CONTENT 

LIFT, ELEVATION, OR 
SOIL MARK 

MOISTURE CONTENT ? ( I,?,?( $?x?G (\I66 

PROBE DEPTH (inch) 4" // 
6 

LOCATION DIAGRAM: -6 .:A 

I 

-----Id 

:MARKS: j 
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8 14 Greenbrikr Circle FIELD DENSITY TEST 
Chesapeake, VA 23320-2643 ,NUCLEAR METHOD <, 

6 ASTM D-2922 +. 
PROJECT: 
SUBJECT: NUCLEAR FIELD DENSITY TEjrT '"DATE: -.5is: * 
STAibARD COUNT MOISTURE> n STANDARD COUNTbENSITY: ; 
CO&ACTOR: b=f@ CLIENT: ,TECH:.aL 

-I LEST NO. 

I ~E,N$IY couti~ . _I 

PERCENT COMPACTION Gig 6' I 
STANDARD PROCTOR 

I MODIFIED PROCTOR Ip ; L> 

1 OPT. WATER CONTENT 1 -)o,-)'. 

I 
7 

LIFT, ELEVATION, OR j 
SOIL YARK 

LOCATION DIAGRAM: F--E i) 

gpJq=Fi 
IREMARKS: 



r$ B GA.9 +.“‘a _,. 
:& :$& 

CONTRACTOR’S SUBMllTAL TRANSMllTAL 
‘ 

CONTRACTOR USE ONLY 

‘List only one specrficalcon division per form. 

List only one of fhe following categorres on each transmma/ form. 
and rndicate which is being submrtfed 

ntractor Approved OICC Approval 

REVIEWER USE ONLY 

“ACTION CODES 
A-Approved 
D-Disapproved 
AN-Approved as nOt8d 
RA-R8Ceipt acknowledg8d. 
C-Commenis 
R-Resubmit 

ACTION REVIEWER’S 
CODES IINITIALS 

*. CODE AND DATE 

cl Submittals are returned with actlon Indicated. Approval of an item does not tncludeapproval of any devtation from thecOntraCt requiremerlts untess thecon- 
tractor calls attention to and supports the deviation. 

I.3 
Submittals are forwarded to LANTDIV with A-E recommendations mdtcated m REVIEWER USE ONLY Section and in comments below on ONE COPY of the 
transmittal form. 

REVIEWER’S COMMENTS 
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r*“9 ,GRACE INDUSTRIES, INC. CONTRACT #N62470-98-C-8816 

FIELD COMPACTION LOG 

TECHNICIAN: 3. .s/wfJj QC MANAGER: (,c_lr 

GRID # % COMPACTION ‘!! MOISTURE NEEDED PASS/FATL 
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I 
’ 8 14 Greenbrier Circle FIELD DENSITY TEST 

Suite A 
Chesapeake, VA 23320-2643 
(757) 366-5100 NUCLEAR METHOD 

- FAX (757) 366-5203 ASTM D-2922 NO.: u3LtcL3 
SUBJECT: NUCLEAR FIELD DENSITY TEST DATE: - g,-w- '"1 

STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - 

CONTRACTOR: 

TANDARD PROCTOR 

LIFT ELEVATION OR 

LOCATION DIAGRAM: [-‘2-D c-2-B ~-2-P !3-3-A (3-293 R:EMARKS: L ’ 
’ B--w 0-24 
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8 14 Greenbrier Circle FIELD DENSITY TEST 
Suite A 
Chesapeake, VA 23320-2643 
(757) 366-5100 NUCLEAR METHOD 
FAX (757) 366-5203 ASTM D-2922 

PROJECT: ca LJ+/vc)~;Lt c-t@ JOB NO.:- ~3447 

SUBJECT: NUCLEAR FIELD DENSITY TEST DATE: --Li%-2Lc 
STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - 
CONTRACTOR: 6fQce CLIENT: TECH:aL 

164 I& (66 hY'-? l&Y I&' 

TEST NO. If 9 Ib rl 12 

DENSITY COUNT 

MOISTURE COUNT I 

UOIST. CONTENT (pcf) 

I= 

toA- 12.J f0,4 IO,7 ol Kc-7 

WET DENSITY (pcf) II\3 1ph-7 p5a \07J pw- Id?,6 

'"""‘YRY DENSITY (pcf) /cl,/ ciqo $37 v,y- q414 T?.y 

PERCENT CoMPACTIoN JGG,& 4 3, g WI24 4r;p *q 77, y$ 
STANDARD PROCTOR 
MODIFIED PROCTOR rcw - 

OPT. WATER CONTENT T,bl-? -- 

LIFT. ELEVATION, OR I 
SOIL MARK P-e- - I 

MOISTURE CONTENT Z lb,71 Q$i? /\I 00 I (\ ,o:, 

PROBE DEPTH (inch) l fl 

LOCATION DIAGRAM: (-Z!-A ~-a-( <- t--c, C- l-0 fj -1-D R-I&REMARKS: 



CONTRACT NO TRANSMITTAL NO lOA 

‘List only one specilication divrsron per lorm. 

List only one ol the to//owing cahgorres on each transmrltal form. 
and fndicale which is being submW?d 

Contractor Approved OICC Approval 

REVIEWER USE ONLY 

“ACTION CODES 
A-Approved 
D-Disapproved 
AN-Approved es noted 
RA-Receipl acknowledged. 
C-Comments 
a- Resubmit 

I 
ACTION RBVIEWER’S 
CODES INITIALS 

0. CODE AND DATE 

--I--- 
3-C-8816, 

-- --. . , is in oonw~ramcs with the contract ctrawings and specification, can be installed h k&9 
f- 7 3---L-= >p&c*a, a& fs 

- .- aggroved for use. 

OATE RECEIVED BY REVIEWE 

13 
Submittals are returned with action Indicated Approval of an item does not mclude approval of any dewation from thecontract requirements unlessthecon- 
tractor calls attention to and supports the deviation. 

cl 
Submittals are forwarded to LANTDIV with A-E recommendations indlcaled in REVIEWER USE ONLY Section and in comments below onONE COPY Of the 
transmtttal form. 

REVIEWER’S COMMENTS 



,. ix_ ._ GRACE INDUSTRIES, INC. CONTRACT #N62470-98-C-8816 

FIELD COMPACTION LOG DATE: 10 / 71 =f(3( 
- /. I A rfl 

TECHNICIAN: ’ J-1 >f/h ?-f-h QC MANAGER: 6,. &u, 

GRID # % COMPACTION % MOISTURE NEEDED PASS/FAIL 

PAGE Q- OF -a - 



.I-__ GRACE INDUSTRIES, INC. 

FIELD COMPACTION LOG 

CONTRACT #N62470-98-C-8816 

TECHNICIAN: T, <Llr, 8-h QC MANAGER: 6, c-s/ 

% COMPACTION % MOISTURE NEEDED PASS/FAIL 

.  

I  - - - \  

PAGE OF -- 



‘=JP’3NOOONSI! ,,:-I 



I 
LFC

O
O

G
 

.--.. 
--. 

.I 
. . ..- 

-, 
- 

\I 
\i 

-\ 
-L-L ,/-. 

E
 

I )'. 
.f- 
'.' 
-i* 
'., Pi 
., '. .E

; 

I E
 

I cm
 



dA
 

--
 



8 14 Greenbrier Circle FIELD DENSITY TEST 
Chesapeake, VA 23320-2643 NUCLEAR METHOD 

1-1 FAX (757) 366-5203 ASTM D-2922 

PROJECT:C JOB NO.:u*7 
SUBJECT: NUCLEAR FIELD DENSITY TEST DATE: j-97 jw-I 

STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - 
CONTRACTOR: &Oft' CLIENT: TECH:.wL 

DENSITY COUNT 

\lOISTURE COUNT / I 
MOIST. CONTENT (pcf) ctla IO,0 s, 7 
WET DENSITY (pcf) 106 ,;x Ic>3,6 p7g IO&7 1071 I 106,Q 

"""3RY DENSITY (pcf) 76 q 

PERCENT COMPACTION &7 y7,4 +$/el 78-t fi q,qJ 99,76 
STANDARD PROCTOR 

" 

MODIFIED PROCTOR lms- , 

OPT. WATER CONTENT 20,~ 
M-- 

LIFT, ELEVATION, OR 1 
SOIL MARK 

MOISTURE CONTENT p: 

PROBE DEPTH (inch) d 
f/, . 

LOCATION DIAGRAM: GJJ- 6 B -5-B f&$-f 85-A B-5-c - REMARKS: 

-vi l--~- ( 



8 14 Greenbrier Circle FIELD DENSITY TEST 
Suite A 
Chesapeake, VA 23320-2643 
(757) 366-5100 NUCLEAR METHOD 
FAX (757) 366-5203 ASTM D-2922 

PROJECT: (510 cc+ cl Jy/L JOB NO.:- wwLf7 
SUBJECT: NUCLEAR FIELD DENSITY TEST DATE: .w@dd? 
STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - 
CONTRACTOR: c~~67fe CLIENT: TECH:khkk 

DENSITY COUNT 

MOISTURE COUNT 

MOIST. CON 

LOCATION DIAGRAM: 8-6-c @-+i fi- y-p Q-u-0 c 4-~ ( + -FEM= 
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8 14 Greenbrier Circle 
Suite A 
Chesapeake, VA 23320-2643 
(757) 366-5100 
FAX (757) 366-5203 

FIELD DENSITY TEST 
NUCLEAR METHOD 

ASTM.D-2922 
PROJECT:- c/j) JOB NO.:- ~%/"l 
SUBJECT:- NUCLEAR FIELD DENSITY TEST DATE: II-T7 lo- 

STANDARD COUNT DENSITY: - 
CLIENT: TECH:&+ 

LOCATION DIAGRAM:' D-6-A f- S-C c-&-cl $.I -f; --D G-!~REMARKS~ 



8 14 Greenbrier Circle FIELD DENSITY TEST 
Suite A 
Chesapeake, VA 23320-2643 
(757) 366-5100 NUCLEAR METHOD 
FAX (757) 366-5203 ASTM D-2922 

SUBJECT: 
PROJECT: /_ D r.d p-x cup 

NUCLEA~R FIELD DENSITY TEST 

STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - .I--) 

CONTRACTOR: &'a @ CLIENT: TECH:~wfk 

TEST NO. ig-Q$- 49 &- r) t5;-51 I$-gL 

DENSITY COUNT 

11OISTURE COUNT 1 I 

1"7RY DENSITY (pcf) q&G q”I,4 ss,9 /DC914 rrja *g WY- 

PERCENT COMPACTION q&o? "iB,p ys;q +%~? '+$,&6 7727 4&07 
STANDARD PROCTOR 
MODIFIED PROCTOR lW5 - I 

OPT. WATER CONTENT ZOJ -- 
LIFT. ELEVATION, OR / 
SOIL MARK v-(-j +pf~, e gfi: ( Qy/ep-- -rcLpI- 

MOISTURE CONTENT p: tpq em ' 2936 /s+ 5e.u /o, 23 l[tZ$ 

/ PROBE DEPTH (inch) / ['/. 
I 

I 24 

LOCATION DIAGRAM: E-S--h pH- F-p-8 F-$+-A, p&./j REMARKS: 
h5-~- & 6-4 

-z 



I 
814 Greenbrier Circle FIELD DENSITY TEST 
Suite A 
Chesapeake. VA 23320-2643 
(757) 366-5100 NUCLEAR METHOD 

1-1 FAX (757) 366-5203 ASTM D-2922 
PROJECT: <,c, lad c: &- l.q p U'34q7 JOB NO.: d 
SUBJECT: NUCLEAR FIELD DENSITY TEST DATE: - f&-$-y -@I 

STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - 
CONTRACTOR: &dt) CLIENT: TECH: 4^t $ @":+'I 

I TEST NO. I 

DENSITY COUNT 

1lOISTURE COUNT 

MOIST. CONTENT (pcf) 

WET DENSITY (pcf) 

“TRY DENSITY (pcf) 

PERCENT COMPACTION 

STANDARD PROCTOR 
1005 N 

-- 
MODIFIED PROCTOR > 

OPT. WATER CONTENT ao.7 * 
LIFT, ELEVATION, OR 
SOIL MARK 

blOISTURE CONTENT p: 

PROBE DEPTH (inch) 

LOCATION DIAGRAM: ~-j&j) E-q-& E-+-D E-4-A F-Y.< _e IREMARKS: 
p&R E-g-p 
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_’ GRACE INDUSTRIES, INC. CONTRACT #N62470-98-C-8816 

FIELD COMPACTION LOG DATE: 10 / 7 / 7s P-P 

TECHNICIAN: u”- ’ -h- 6 QC MANAGER: CI u 

GRID # % COMPACTION % MOISTURE NEEDED PASS/FAIL 

. 
7 / 



\ 
,. 

i, 1-1 F-7-r 
0 

---..- 
._. 

_.__ 
. 

- 
L! 

\&
 -y.. 

-g 
-- 
-\ \ 

II 
/ 

-- 
-T- C

l. 



. . . . . 

FIELD DENSITY TEST 
341 Cleveland Place 
Virginia Beach, VA 23462 
(804) 499-9100 NUCLEAR METHOD 
FAX (804) 499-2404 ASTM D-2922 

PROJECT:L JOB NO.:.mz- 

SUBJECT: NUCLEAR,FIELD DENSITY TEST DATE: /c-psp 

STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: 

CONTRACTOR: f,l/o~~ CLIENT: TECH: ~~%&I- 

.v 

TEST NO. 

DENSITY COUNT .! 
. . ! 

MOISTURE COUNT 
- 

MOIST. 'CONTENT (pcf) lo,"l SJ %I' x6, 443 63 ' 5% , 

WET DENSITY (pcf) )0%3 /(Y&3 J/l 0 Wt’;l IO 4,~ ma 103~7 
DRY DENSITY (pcf) 

+P Gfs;T rs\j5 /oils I co,7 WY 4L ,) crlv7,9 
:RCENT COMPACTION q’13;05 ~91\;;1\j(Or)4 im4a (%$j Yd,O5~~7J+ . 

1.. 
STANDARD PROCTOR 'I c, 
MODIFIED PROCTOR kx+7- 4 / I . . \ ' 
OPT. WATER CONTENT -&-? '2. 

LIFT, ELEVATION, OR 
COIL MARK 

.--p pro 4 PC piup sd; L I[? yp\f * _ 2 
I / , 

MOISTURE CONTENT P= 

I_ 

lo,@ 9,771 ,d,c~~wl c7f\+u 03 Y-.q- 
PROBE DEPTH (inch) &'I 1 

d 



i*f.: : I 

341 Cleveland Place 
Virginia Beach, VA 23482 
(804) 499-9100 (804) 499-9104 
FAX (804) 499-2404 FAX (804) 499-2404 

“, 

FIELD DENSITY TEST 
NUCLEAR METHOD 

ASTM D-2922 
CD bL4d-c;ti ccrp PROJECT:- NO.: &!%ic 

SUBJECT:- NUCLEAR FIELD DENSITY TEST DATE: jo -7-W 

STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: 
CONTRACTOR: 6-t' CLIENT: TECH: ?=+'+7 

TEST NO. 
,Q<-z,Ps-27, 45-2~,Q<-2~ 69-30 fw ii=1 

DENSITY COUNT 

MOISTURE COUNT 

MOIST. CONTENT (pcf) GJ 62. ?c- 
iVET DENSITY (pcf) to516 10617 EJu 
'DRY DENSITY (pcf) 
/-=-, af,q j/p,7 tor6 

:RCENT COMPACTION 
%s;r I qq,q pi: I 

STANDARD PROCTOR 
MODIFIED PROCTOR 00~5 
OPT. WATER CONTENT. -2c3.3 i 
LIFT, ELEVATION, OR 
SOIL MARK #Q- et f 4 be &h'C i 

&ISTURE CONTENT, 7 6,7K 6,l-f 7,3? 

PROBE DEPTH (i&h) 6 -- // 

LOCATION DIAGRAM: F-744 w-c E-7-A. 



\ , ‘: : I i ; . . . . .;;;... ,,:;;I;;. ‘1 
‘,,., 

I 

FIELD DENSITY TEST 
341 Cleveland Place 
Virginia Beach, VA 23462 
(804) 499-9100 NUCLEAR METHOD 
FAX (804) 499-2404 ASTM D-2922 

PROJECT: rp l-olndC;u cS,p JOB NO.: .F\r3Lly7 ". 
SUBJECT:---- NUCLEAR FIELD DENSITY TEST DATE: /o-'?A! 
STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: 
CONTRACTOR: q&v-Q @ CLIENT: TECH: 7cww;r-L 

TEST NO. fy-- 3) P(- 94 fy- -yf PC 3 K- 31 ps- 3 l-G 37 

DENSITY COUNT / 

MOISTURE COUNT 
j/ 

tidlST. CONTENT (pcf) &$=- 

WET DENSITY (pcf) Jp+-,b t\o,9 I I L5 II II6 [(a%! Iv&,3 Pvm 

DRY DENSITY (pcf) "is? '%a '\ 
,RCENT,COMPACTION l&O 'I OOA p4x lOGq%X wq 9h-t 

STANDARD PROCTOR 
MODIFIED. PROCTOR d * 

J 

OPT. WATER CONTENT 

LIFT, ELEVATION, OR 
SOIL MARK 

l (i$ 
MOISTURE CONTENT 5 

PROBE DEPTH (inch) Gf' 

LOCATION DIAGRAM: C-tt-6 c-6-O ()- i-6 p-l-0 4 -64 REMARKS: 
f-6- 9 jz&-f.3 

x 



?> 
Engineering Const~. --hg Services, Ltd. 

ASTM 01556 Sand Cone Field Worksheet 
i 

/r 

Project: CD La,d+:LC C 9 P 
Location: 13 of7 F&E-, 

Field Kit # 3 Sand Calib.40,& pcf Date . lc> -7 -44 
Wt. of Sand in Cone & Plate 3:k7qllbs. Job No. w3w7 Technician: 3.9, 

Area Tested: 

L:/FORMSISNDCONE.doc 



rmy GRACE INIDUSTRIES, INC. CONTRACT #N62470-98-C-8816 

FIELD COMPACTION LOG DATE& 71 y’i -- 

TECHNICIAN: = ( -8f’-- 76 QC MANAGER: CI u 

GRID # % COM-PACTION % MOISTURE NEEDED PASS/FAIL 

PAGE ---OF---- 
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814 Greenbrier Circle FIELD DENSITY TE.sT .i 
Suite A 
Chesapeake, VA 23320-2643 

’ 1 (757) 366-5100 NUCLEAR METHOD .? 
1 FAX (757) 366-5203 

. ASTM D-2922 *r > .L , c : 
PROJ&T: 'co GA,l4.,L.L cclp * JOB NO.:- -EL 

3‘ :, SUBJECT:- ,, NUCLEAR FIELD DENSITY TEST ;, 

STANDARD &NT MOISTURE: ' :i 
7 DATE: gl-'18- 7"? 

. 

CObTRACTOR: 74f-Q(4 

STANDAR$ COUNT DENSITY: - 
CLIENT: 

4 
TECH:ii%kdL 

I 5 
l - , 

. 

PERCENT COMPACTION 47.31 %? 81 ii?, 51 4g,q 
STANDARD PROCTOR 
MODIFIEfjL UPRQf!?OR (IQ1 

li_'.T + + 7:‘ 

7 
LIFT; ELEVATION, OR 

, 

1 SOIL MARK I 
!dOISTURE CONTENT P; /J gq ,4$7 1.3,~ \ / \l,F-j 

P'ROBE DEPTH (inch) Ii fL.- 
* 

LOCATION DIAGRAM: o-s-~{" )-s--IQ c--FL ~-F--IO REMARKS: 

r,. . . 



/ ..... ..... ..... . 

FIELD DENSITY TEST 
NUCLEAR METHOD 

ASTM D-2922 
PROJECT: 0 LstidCti cyp JOB NO: &!347 

SUBJECT:- NUCLEAR FIELD DENSITY TEST DATE: ' ft!!Z-Lf.-q 
STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: 
CONTRACTOR: &dt'. CLIENT: TECH: T &,,,&- 

.A, : :: 
Q& 

TEST NO. 
PF- I 

DENSITY COUNT I 

MOISTURE COUNT 1. j 
i I 

MOIST. CONTENT (pcf) 

WET DENSITY (pcf) 

DRY DENSITY (pcf) 4 of6 q7;7 95c,7 4X6 , 9“-61"1 v--id y& 7 , ~ 
I. ,RCENT COMPACTION q6.?( 
'STANDARD PROCTOR 

@t/6 47,/q Y~,x- G&Q 46+tj 4!G17 
'MODIFIED PROCTOR low -------- 

OPT,;: WATER CONTENT To,7--- > 
LIFT.'~,,ELEVATION, OR 
SOIL MARK %lL qf+ - 

!klISTU;E CONTENT ", LG,7y- 03 WA; IQ-y I/7q- 
PROBE DEPTH (inch) 6 " 

LOCATION D&RAM: D-b ( 'G-#?-pt E-%-f3 
\ o- 9-8 ()-y*P 

*.. 



8 14 Greenbrier Circle FIELD DENSITY TEST 
Suite A 
Chesapeake, VA 23320-2643 
(757) 366-5100 NUCLEAR METHOD 
FAX (757) 366-5203 ASTM D-2922 

PROJECT: JOB NO.:/V4+7 
SUBJECT:- NUCLEAR FIELD DENSITY TEST DATE: - /a -+-"rs 

STANDARD COUNT MOISTURE: STANDARD COUNT DENSITY: - 
CONTRACTOR: @=?ce CLIENT: TECH: '~,&+Lt : * 

i ‘. 

LOCATION DIAGRAM: REMARKS: 
E-?'% E-s-4 

,/- 



- 

Y
i- 

TP06 
, 

M
 

TP09 



Engineering Consu, _ .,/g Services, Ltd. 
ASTM I31556 Sand Cone Field Worksheet 

Project: CO Lo,d+:Lc CQP 
Location: V& FDLK 

rb 

Field Kit # 3 Sand Calib.&?&&cf Date TO r SF-99 
Wt. of Sand in Cone 8, Platembs. Job No. t’3w3 Technician:5 

Test Number 

Location 
Lift / Elevation 

1 Wt of Bottle & Cone, Before 
1 Volume -. .- 

170 I2 l!mxy 
Wt of Bottle & Cone, After 

a) Wt. of Sand in hole, cone, & plate 

b) Wt. of Sand in cone 8 plate 
?h?.2;T7 
!sbr @ ~tdkJ 

c) Wt. of Sand in hole (a - b) ‘4,3124 53.1733 

g) Wt. of Sample (e - f) 

h) Wet Density: g/d = pcf 

I) Dry Density: h/ (1 + q ) =pcf 

j) Max. Dry Density (Proctor) =pcf 

k) % Compaction: (i/j) x 100 

l 0626 

q) % Moisture: (n / p) x 100 I lo.27 I I I I ~~ __ 

L:/FORMSISNDCONE.doc 



Appendix B 

LLDPE Flexible Membrane Cover 
QC Documentation 



DA/L Y PANEL PLACEMENT/PRODUCTION 

Project: 

Page P of __- 
Project No.: / 3” c? dP , 

Date: Product (check one): 
FML “$8 ~$1 Lt.- - g G-j- GCL 

Sector: o-lo,&?- GC GN other 
/ .-c‘ 

I I I 

BEGINNING BALANCE: BEGINNING BALANCE: TOTAL INSTALLED TODAY: /L~,&6&^/~~ TOTAL INSTALLED TODAY: /‘~,&&z%^/~- 

RECEIVED TODAY: RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: TOTAL INSTALLED TO DATE: 

QA Signature: 

Date: 

6/22/98 



DAILY PANEL PLACEMENT/PRODUCTION 

Project: 

Date: 2zzcx-+-7 

Sector: 

Page ___ 2, of --- 
Project No.: /fZcl 

Product (check one): 
FML $& /k ;/ Le.--r>c GT GCL -- 

GC GN other -- 

SQUARE FOOTAGE 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: 77 f/93?3: , 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: ‘57$‘%<32,~ 

QA Signature: 

Date: 

6/22/98 



DAILY PANEL PLACEMENT/PRODUCTION 

Project: 

Date: 

Sector: 

Page of __- 
cf.2 ________ ----------- Project No.: 

ne): 
&&$Y GT GCL 

GC GN other 

I I I 
3EGINNING BALANCE: TOTAL INSTALLED TODAY: ~/,&?% 

3ECEIVED TODAY: 

rOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: 

QA Signature: 

Date: 



Page 7 of 

Project: flYhG?M CL2 _ ___ ---_-_------- _-_--- Project No.: IS&/ 

Date: 7--27- 98 Product (check one): 
FML $+&/LL*feXi GT GCL -- 

Sector: GC GN other -- 

PANEL NO. I ROLL NO. LENGTH SQUARE FOOTAGT- . 

DAILY PANEL PLACEMENT/PRODC~CTION 

BEGINNING BALANCE: 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: 

TOTAL INSTALLED TODAY: ??+593 - 

TOTAL INSTALLED TO DATE: /z 1. %z., 

QA Signature: 

Date: 

6122l98 



DAILY PANEL PLACEMENT/PRODUCTION 

Page s” of -- 

Project: !xsL’,i(i~ _______ --___--- ---- Project No.: /66’/ 

Date: Product (check one): 
FML ++J+ 1 tL+m GT GCL 

Sector: ______-- GC GN other 

~._ .*c .. I z yz, I IO I y -- /“-;z ‘7 
3EGINNING BALANCE: TOTAL INSTALLED TODAY: ‘_ P.P h;w:i. fiq(s 

3ECEIVED TODAY: ~ 

rOTAL MATERIAL ON HAND: 

QA Signature: 

Date: 

6122l98 



DAlLY PANEL PfACEMENT/PRODU’CTION 

-~d~~~~~&~L~ ______ -__--_--- 

Page 6 of --- 
Project: Project No.: 13 8’1 

Date: lhy~c:” Product (checlj one): 
FML .$&iv ;’ .i.i--“i’Bic GT GCL -- 

Sector: GC GN other ------ -- 

BEGINNING BALANCE: 

RECEIVED TODAY: 

TOTAL INSTALLED TODAY: 2-i 8qL 
I 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: / 73: ??(:I 

QA Signature: 

Date: 

6122J98 



DAILY PANEL PLACEMENT~RODUCTION 

Page 7 of 

Project: kL!iT&LL&o_ ________ ---- ------ Project No.: m- 

Date: -s/-2----- 

Sector: ______-- 

Product (check one): 
FML+d/& CLfx GT 
GC GN 

GCL 
other 

PANEL NO. I ROLL NC ! 3QUARE FOOTAGE 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: /‘i$~?~ 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: 

QA Signature: 

Date: 

6/22/98 



DAILY PANEL PLACEMENT/PRODUCT/ON 

Page B of --- 

Project: olo_rE4lkca -- Project No.: 16Fq- 

Date: A@&!~~~-~ 

Sector: 

Product (check one): 
FML ‘/o m;\ /.sL=Ty 

GC 

GT 
GN 

GCL -- 
other -- 

SQUARE FOOTAGE 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: &-, i r’?‘) 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: Zs+?i’? 

QA Signature: 

Date: 



DAIL Y PANEL PLACEMENT/PRODUCTION 

Page 9 of ~- 
Project: dii%!&??.cn-------- ------------ Project No.: /<\m 

Date: 8//0,&f--- Product (check one): 
FML @m,‘/&-X GT GCL 

Sector: GC GN other 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: /0ni5%.;5 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: 3 %?, &@ ,a5 

, 

. . 

QA Signature: 

Date: 

6122198 



DAILY PANEL PLACEMENT/PRODUCTION 

Page 16 of ___ 
Project: &l.Mw!EcQ _____ -__--__------- Project No.: JSBt) - 

Date: 

Sector: ______ 

Product (check one): 
FML &$&-TX GT 
GC GN 

GCL -- 
other -- 

SQUARE FOOTAGE 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: %,3x0 
RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: 

QA Signature: 

Date: 

6/22/98 



DAILY PANEL PL4CEMENTA’RODUCTlON 
: 

Page I! of 

Project: -~~~~~~_-___-----_------. Project No.: 

Date: Product (check one): 
FML w ~j) LL-t$ GT GCL 

Sector: GC 

PANEL NO 

GN other 

SQUARE FOOTAGE 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: Sso,neWtb& 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: 
i 

-. 

QA Signature: 

Date: 

6/22/98 



DAILY PANEL PLACEMENT/PRODUCT/ON 

Date: ~/!!$&?$!--- 

Sector: 

Page tL of ~- 
__-----___-__-- Project No.: m 

Product (check one): 
FML&&jb GT GCL -- 
GC GN other -- 

SQUARE FOOTAGE 

I BEGINNING BALANCE: TOTAL INSTALLED TODAY: 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: 

QA Signature: 

Date: 

6/22/98 



DAILY PANEL PLACEMENT/PRODUCTION 

Page is __- 
Project: tL!&cQ&-ca-------- ----------- Project No.: 

Product (check one): 
FML +&+,,~j/&@x GT GCL 

Sector: GC GN other 

3EGINNING BALANCE: TOTAL INSTALLED TODAY: zBi 8d3 

?ECEIVED TODAY: 

I-OTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: 

QA Signature: 

Date: 

6/22/9a 



DAILY PANEL PLACEMENT/PRODUCTION 

Page LYL- of --- 
Project No.: JSc’z/ 

Date: g-z’/- 99 

Sector: 

Productpeck one): 
Adw- -I-r-csvtLc 12 /qaf- LA.&4 

FML GT GCL -- 2 
GC GN other -- L 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: 2%; 0 &,L, 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: kj77 :.5/T, 7: 

QA Signature: 

Date: 

6/22/98 



DAILY PANEL PLACEMENT/PRODUCTION 

Page I 4 of __- 
Project: _~~~~~-~__------------------- Project No.: /sgY 

FML J GT GCL 

Sector: GC GN other Z __ L 

BEGINNING BALANCE: 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: 

TOTAL INSTALLED TODAY: d 7 /fz,s 

TOTAL INSTALLED TO DATE: 7$‘< T?&?,- .?i 

QA Signature: 

Date: 

6122l98 



DAILY PANEL PLACEMENT/PRODUCTION 

Project: -bCTQ!K-------------- ----- 

Date: d-Z’/ Product (check one): 

Page l.L.-- of --- 
Project No.: I5%+ 

AGltC’f -eflc/lt 1\1o”t- L&&x! 

Sector: 
FML j/ GT 
GC GN 

GCL -- 
other -- 2 I 

ROLL NO. SQUARE FOOTAGE 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: 30 9,; 7j 

RECEIVED TODAY: 

‘-?L 
TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: ?? 9; 7 y-s, 

QA Signature: 

Date: 

6/22/98 



DA/L Y PANEL PLACEMENT/PRODUCTION 

Page t#~l/6 of 

Project: -kblza.E----- ______-_ ---- ---- Project No.: 

Date: S-Z~:~- Product (check one): 
FML I/ GT GCL 

Sector: &6&f $+?Ic I& GC GN other 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: 34d al,ti’ 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: 

QA Signature: 

Date: 



DAILY PANEL PLACEMENT/PRODUCTION 

Page 17 of __- 

Project: 4+hi$&J?LQ _________ -_-__------ Project No.: !5B.$--- 

Date: .q,&k-- 

Sector: 

Product (check one): 
FML‘&+, r/ 
GC 

GT 
GN 

GCL -- 
other -- 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: $+?+a k$&& 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL 
‘\ w,e 

INSTALLED TO DATE:%@ bkt- 

QA Signature: 

Date: 

6/22/98 



DAILY PANEL PLACEMENT/PRODUCTION 

J&XT&B---------- ----- ----- 

Page Ik of 

Project: Project No.: tS@/ -\ 

Date: ~&@!$-- 

Sectq: _----- 

Product (check one): 
FML q&+q, ‘I 
GC 

GT GCL 
GN other 

-L. 

.) 

.rpc 

BEGINNING BALANCE: 

RECEIVED TODAY: 

LENGTH 

TOTAL INSTALLED TODAY: ‘yz;I 66 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: rf,‘%g 

@Q&Q& 

QA Signature: 

Date: 



DAILY PANEL LAYOUT 

Date Installed: 7645YYY 
/ __ 

(Adjacent 

Sheet 

#I .-..-.- ) 
<---.--... 

3i' 
s 
sr 
sB 

. . . . . . . 

nt Sheet #-) 
A 
I 

(Adjacent Sheet #-) 

X - REPAIRS I:- DESTRUCT R - ROLL NO. 
0 - PATCH C?- BOOT P - PANEL NO. 

a 

(indicate NORTH 

with arrow) 

(Adjacent 

Sheet # -.--.--I 
---> 

6113196 



DAILY PANEL LAYOUT 

(Adjacent 

Sheet 

#I ._~._. ) 

(Adjacent Sheet t 

pc.! i-i\ 
‘& 

>- __ -..- --- 

__/- ---- : 
. . . . . . . . . . . . . . . . . . . . . i . . . . . . . . . . . . . . . . . . . . . 

/&p/z i 
i lyiixl. 

$/p 
. . . . . . . . . . . . . 

.-- -.-. ._ .__ 
?.7< : 

P.trj 
‘2.i ._ 

f? P 4 
?cl 

Rbb 

!LI! 

‘I ! 

t’ 

_____.. .. ‘- 

. . . . . . . . . 

1’ 

(Adjacent Sheet #- 

./ f( 

X - REPAIRS ‘I- DESTRUCT 
0 - PATCH :9- BOOT 

R - ROLL NO. 
P - PANEL NO. 

Date Installed: 723- 97 

Sheet No.: 1 

(Adjacent 

Sheet # 1 ) 

> 

6113196 



DAILY PANEL LAYOUT 

Date Installed: 7- ;;’ -$? 7 

Sheet No.: 3 - 

(Adjacent 

Sheet 

#--- ) 
.+--- ~_~ 

(Adjacent Sheet #.- 

. . . . . . . . . . . . . 

q 

:$ ,I 

4 

. . . . . . . . . . . . . 

-) ’ 
P!B 

w;1 WI . . . . . . . . . . . . . . 

. . . . . . . . . . . . , . . 
PM 
ws 

I 
(Adjacent Sheet #-) ,j 

X - REPAIRS .I- DESTRUCT R - ROLL NO. 
0 - PATCH ,Ep BOOT P - PANEL NO. 

, . . . . . . . , . . . . . . . . . . . 

Fib t 
FM 

(indicate NORTH 

with arrow) 

(Adjiacent 

Sheet # 21 ) 

> 

. . . . . . . . . . . . 

6113196 



DAILY PANEL LAYOUT 

(Adjacent 

Sheet 

#I ~~--... ) 
e--..- _ 

(Adjace nt 

. . . . . . . . . . . . . . 

zik 

. . . . . . . . . . . . . . 

e2s 
R31-L 

Date Installed: 
Project No.:&%- Sheet No.: 

Sheet #- \ + 

Pz2 

.R23.15‘..... 
--h ! 
.M..%... 

g+-- 
lo\ 
. . . . . . . . . . . . . 

-, 6 - F +-q~‘: 

(Adjacent Sheet #__) ~ 

$t 

73’ I 

. . . . . . . 

X - REPAIRS ‘I:- DESTRUCT R - ROLL NO. 
0 - PATCH C! BOOT P - PANEL NO. 

(indicate NORTH 

with arrow) 

..“” 

(Adjacent 

Sheet # .3 ) 

m-3 

6113196 



DAILY PANEL LAYOUT 

Date Installed: ?z: _/ Project No.:.L&??T~ Sheet No.: 9 

. . . . . . . . . 

(Adjacent 

Sheet 

K!.?. ) 
< -.-._. ~_~.. 

. . . . . . 
. . . . . . . t.. 

(Adjacent Sheet #-) ( 
V 

X - REPAIRS G DESTRUCT R - ROLL NO. 
0 - PATCH EL BOOT P - PANEL NO. 

6113196 



DAILY PANEL LAYOUT 

tiai~~kc~-.-~.. ~-.-- ----.. 

Date Installed: 

Project Name: P reject No.:k8% ~.- Sheet No.: 

- 

(Adjacent 

Sheet 
# -2 ~--- ) 

.c- -. 

. . . ..j. 

X - REPAIRS 

(Adjacer 

P?& 
Kzrc, . . . . . . . . . . . . 

ip 
b 
.a’ 

1 

i E, %. 

L Y 

Sheet 

;igf 
. . . . . . . . . . . 
/ ’ R\Q?i 

, i‘i 
;I. P 

/ 
/ 

# 
y- 

. . . . . I... 

y’ 

. . . . j. 

/” 

(Adjacent Sheet #-) I 
$# 

” DESTRUCT R - ROLL NO. 

(indicate NORTH 

with arrow) 

(Adjacent 

Sheet # .-...-A 
------3 

0 - PATCH ,S BOOT P - PANEL NO. 



DAILY PANEL LAYOUT 

pL(-$ 
p 7”7 
.:.:...:..:: . . . . . 

h5lL - 
20‘ 

QG 

;t2\ d 

. . . . . . . . . . ;. 

(Adjacent Sheet #-) I 
Q 

X - REPAIRS - DESTRUCT R - ROLL NO. 

Date Installled: 

Project No.:..lsgk! __.- Sheet No.: 7 __ 

(Adjacent Shee 

0 - PATCH C+ BOOT P - PANEL NO. 

,..j . . . . . . . . . . . . . 

(if -1dicate NORTH 

with arrow) 

(Ad)acent 

;heet # b ) 

> 

6/l 3196 



DAILY PANEL LAYOUT 

(Adjacent 

Sheet 

#----.. ) 
<--- 

X - REPAIRS 

Date Installed: T/z 

Project No.:-.k@~..- Sheet No.: 8 

A 
#.-..-.I i 

. . . . . . . . . . . . . . . . . . . j . . . . . . . . . . . . . . . . . . . . . . . i . . . . . . . . . . . . . . . . . . . . 

(Adjacent Sheet #-....J i 
b 

0 - PATCH @ BOOT 
!I- DESTRUCT R - ROLL NO. 

P - PANEL NO. 

PSO 

R237 . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . 
2d3 

(indicate NORTH 

with arrow) 

. . . 

(Adjacent 

Sheet # 3 ) 

-3 

. . . . . . . . . . . 

6/13/96 



DAILY PANEL LAYOUT 

Date Installed: 
Project Name: h!&!K r,n ._. . .~ ._____ ~_ Project No.:dLa-..-.- Sheet No.: 9 

e/,,br 

(Adjacent 

Sheet 

#-.-- ) 
+.. ~-. 
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(Adjacent Sheet # 
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X - REPAIRS I- DESTRUCT R - ROLL NO. ‘,\ 

“7 0 - PATCH ,3 BOOT P - PANEL NO. 

6/l 3196 



DAILY PANEL LAYOUT 

Date Installed: m 
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(Adjacent Sheet #..-.J T 
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Sheet 

%” #---.- ) 
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(indicate NORTH 

with arrow) 

-._ 
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Sheet # Il ) 
____-- > 
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6113196 



DAILY PANEL LAYOUT 
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-____ > 
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DAILY TRIAL WELD LOG / END OF SEAM D.S. 

p!J.&_ of .--- 

IATE / IOPERATOR 1 AMB 1 TEMP SPD Seam PEEL PEEL SHEAR FTB 
._ ,.. 

Comments: 
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DA/l Y TRIAL WELD LOG / END OF SEAM D.S. 

PROJECT NO.: 1-a -.- ..__ ~.. 

Lommenrs: 



DAILY TRIAL WELD LOG / END OF SEAM D.S. 

.:J 
PROJECT: ‘Y-%-&i& pg. -2 of -..- ..- 
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DAILY PRESSURE TEST /WELDER 
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DAILY PRESSURE TEST / WELDER 

-____. Project No.: my 

Pg. 7 of 
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WELDING 

Project No.: /!g!/ 

Pg.3 of 
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DAILY PRESSURE TEST /WELDER 

PROJECT: tb?&/k-. b Project No.: Jsx) c 

Pg. q of 

WELDING PRESSURE TEST 
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DAILY PRESSURE TEST /WELDER 

PROJECT: alin&!kcQ -.. Project No.: /rfq 

Pg. c( of 

Date 

WELDING lLVV”I IL r LVl 
Seam Welder Mach. Temp. PHT Date Qc Start FIN. PI7 

Nn NO Snaxi 
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DAILY PRESSURE TEST /WELDER 

PRESSURE TEST WELDING 
Date Seam Welder Mach. Temp. PHT Date CC Start FIN. P/F 

NO. NO. Speed 

7/28 sd/‘gc 51-c I 4 75’4 ~64> 7/h swi* 3cr) z 9 P 
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I 

i 
I I 
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DAILY PRESSURE TEST /WELDER 
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Pg. 9 of 
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Pg. 9 of 
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WELDING PRESSURE TEST ..--_.. ~- 
late 1 Seam 1 Welder 1 Mach. Temp. PHT Date I CC 1 Start 1 FIN. ( P / F 

I _ - I I . a- n.---> I I I I I 
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DAILY PRESSURE TEST /WELDER 

Project No.: ISKti 

Pg. 10 of 

WELDING PRESSURE TEST 
Date 1 Seam 1 Welder 1 Mach. Temp. PHT Date CC Start FIN. P/F 
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WELDING PRESSURE TEST - 
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NO. NO. Speed 
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Pg. J’! of 

Date 

WELDING PRESSURE TEST 
Seam Welder Mach. Temp. PHT Date Cx Start 
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( FIN. P I F 
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pg. IY of 

Date 
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NO. NO. SDeed 
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pg. 21 of 
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DAILY PRESSURE TEST / WELDER 

PROJECT: l&r -& 1 k Project No.: (SW 

Pg. tz of 

WELDING PRESSURE TEST 
Date Seam Welder Mach. Temp. PHT Date Cl2 Start FIN. P/F 

NO. NO. Speed 

8” w 
2h%J+ /L-5-/L3 3, !L 7 7.,y”- 6 g$-25 RP 30 30 ? 
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Pg. P‘l+ of 

WELDING PRESSURE TEST 
Date Seam Welder Mach. Temp. PHT Date Qs Start FIN. P/F 

NO. NO. Speed 
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DAILY PRESSURE TEST /WELDER 

PROJECT: &r&! kc8 Project No.: /sTcY 

Pg. z& of 
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pg.= of 

WELDlNG PRESSURE TEST 
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REPAIR LOG 

PROJECT: &6/K 6~3 Project No.: =-$I 

WELDING 

Pg. f of - ~ 

VACUUM TEST 
Date Repair Tech. Mach. Location Date CC P/F 

NO. NO. (Note Type of Repair) 

7/zt / PS. / s(LI I/2 /--&@I \ 7/?L .lf&fj P 

QA Signature: 

Date: 
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REPAIR LOG 

Project No.: lay 

Pg. 2 of 

WELDING I VACUUM TEST 1 
Date Repair 

NO. 
Tech. Mach. Location Date CC 

NO. (Note Type of Repair) 
/ -\ 

QA Signature: 

Date: 

6/22/96 



REPAIR LOG 

PROJECT: VO @$s 1, K 6. b Project No.: /a”1 

Pg. -5 of 

WELDING VACUUM TEST 
Date Repair Tech. Mach. Location Date CC P/F 

NO. NO. (Note Type of Repair) 

‘< QA Signature: 

Date: 



REPAIR LOG 

PROJECT: kJcW+%~K C. 0 Project No.: /58L/ 

WELDING 

Pg. q of ~. 

VACUUM TEST - 
Date Repair Tech. Mach. 

h,A 
Location 

INnte Tvnn nf Rcmair\ 
Date CC P I II 

QA Signature: 

Date: 



REPAIR LOG 
/ .“d 

PROJECT: AJWfd,k~d Project No.: /a 

Pg. 6 of -. ___ 

WELDING VACUUM TEST 
Date Repair Tech. Mach. Location Date Qc P/F 

NO. NO. (Note Type of Repair) 

QA Signature: 

Date: 
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Date Repair 
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WELDING VACUUM TEST 
Tech. Mach. Location Date C2C P/F 

NO. (Note Type of Repair) 
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Date: 
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Project No.: /m 

Pg. -f- of 

Date Repair 
NO. 

WELDING VACUUM TEST 
Tech. Mach. Location Date CC P/F 

NO. (Note Type of Repair) 

QA Signature: 

Date: 
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REPAIR LOG 

Project No.: my 

Pg. p+ of 

QA Signature: 

Date: 



REPAIR LOG 

PROJECT: Project No.: u 

Pg. 4 of 

NO. 1 \.-.- .,,-- - 
I I I I I I I 
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WELDlNG VACUUM TEST 

Tech. Mach. Location Date CC 
(N&e Tvne of ReDair I 1 

P I F’ 

QA Signature: 

Date: 
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REPAIR LOG 

Project No.: my 

Pg. f/ of ~~ 

Date Repair 
NO 

WELDING VACUUM TEST 
Tech. Mach. Location Date Q2 P/F 

NO. (Note Type of Repair) 

QA Signature: 

Date: 

6122198 



REPAIR LOG 

Project No.: m 

Pg. y&. of -___ 
1 

WELDING 
Location 

VACUUM TEST 
Date 1 CC 1 P / F’ Repair 

NO. 1 Techm 173 (Note Type2 Repair) 1 

QA Signature: 

Date: 

6122198 



REPAIR LOG 

Pg./j of 

QA Signature: 

Date: 

6122198 



REPAIR LOG: 

QA Signature: 

Date: 
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**$A 

PROJECT: Ak+7dkc 0 Project No.: m 

Pg. 15 of ___ ___ 

WELDING VACUUM TEST 
Date Repair Tech. Mach. Location Date Qs P/F 

NO. NO. (Note Type of Repair) 



REPAIR LOG 

WELDING I 
VACllilM 1 

~~ 
P/F Date Repair Tech. Mach. Location Date CC 

NO. NO. (Note Type of Repair) 

\ -, 

QA Signature: 

Date: 
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Pg.@ of 

WELDING I VACUUM TEST 

QA Signature: 
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Project No.: a 

pg. lB of 

Date Repair 
NO. 

WELDING VACUUM TEST 
Tech. Mach. Location Date Q2 P/F 

NO. (Note Type of Repair) 

QA Signature: 

Date: 
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PROJECT: Project No.: “g 

Pg. li” of 

. , .  1 

QA Signature: 
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WELDING VACUUM TEST 

Date Repair Tech. Mach. Location Date CC P/F 

NO. NO. (Note Type of Repair) 

L 

QA Signature: 

Date: 

6/22/98 
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QA Signature: 
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Pg. z of -. 
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Pg.zII of - - 
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Date 1 Repair 1 Tech. 1 Mach. 1 Location Date 1 Qc 1 P / F- 
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Pg. z‘tj of -- 

WELDiNG VAClJUh.4 TEST 



WE1 DING 
1 Date ! ReDair 1 Tech 
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PROJECT: &x- fat k Project No.: B_y 

-. Pg. 27 of 

WELDING VACUUM TEST 

Date Ipair Tech. 1 Mach. 1 Location 1 Date I CC I P/F 

6/13/96 



REPAIR LOG 
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REPAIR LOG 

PROJECT: l!k!! FcJ\ -k------.----- .- Project No.: l>Z~-,q 

Pg. 27 of ~- 
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REPAIR LOG 

Project No.: /a4 

:.. ~ Pg. 3(9 of 

WELDING VACUUM TES7’ 
Date Repair Tech. Mach. Location Date Cc 

NO. 
P/F 

1 

. 
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‘i REPAIR LOG 

PROJECT: A) O-m% !R r (\ Project No.: 153 Y 

).. Pg. 31 of 

WELDING 1 VACUUM TEST 
Date 1 Repair Tech. 1 Mach. 1 Location 1 Date 1 Cl2 1 P/F 
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Project No.: &y-y y 

Pg. ,y t of 

6/13/96 



REPAIR LOG 

Project No.: &v 

Pg. 33 of 

Date Repair 
NO. 

WELDING 
Tech. Mach. 

NO. 
Location 

VACUUM TEST 
Date CC P/F 
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REPAIR LOG 

- Project No.: /gd- y 

Pg.3Y of .--- 

WELDiNG I VACUUM TEST 1 

6/13/96 



PROJECT /b&f~ikQ-- __ Project No.: G69 

Pg.35 of -.- --- 

WEL DlNG 1 VACUUM TEST 

i ._ 
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CERTIFICATE OF ACCEF’TANCE 

OF SUBGRADE SURFACE CONDITIONS 

DATE: 7-rtb-w 

PROJECT: w C‘m 

FILE NO: @+ 

SUBGRADE AREA ACCEPTED: I+.( &y awu \+&-J 

LOCATION: &%II+ w 

-I-‘/ the undersigned, duly authorized representative of GeoPacific Lining, inc., do hereby accept the 
subgrade SURFACE conditions as acceptable for the placement of geomembrane material. I do not 
accept any responsibility for the conditions or composition of the subsurface, any defects to the 
subgrade, or surface damage caused by weather conditions after the acceptance that might effect tht 
integrity of the lining system or any effects the soil may have on the geomembrane. GeoPacific will 
deploy liner as per surface acceptance unless otherwise instructed in writing as below and will 
back charge all associated costs should the liner need to be removed or repaired for testing or 
subgrade improvements. 

EXCEPTIONS AND SPECIAL INSTRUCTIONS: l-J/h 

Accepted surface conditions to be maintained by: 
Keep1 

Signature Print Name 



CERTIFICATE OF ACCEPTANCE 

OF SUBGRADE SURFACE CONDITIONS 

DATE: 7-?,‘L-w FILE NO: \q%& 

SUBGRADE AREA ACCEPTED: Q+$zL 7 -1% 

I, the undersigned, duly authorized representative of GeoPacific Lining, Inc., do hereby accept the 
subgrade SURFACE conditions as acceptable for the placement of geomembrane material. I do not 
accept any responsibility for the conditions or composition of the subsurface, any defects to the 
subgrade, or surface damage caused by weather conditions after the acceptance that might effect the 
integrity of the lining system or any effects the soil may have on the geomembrane. GeoPacific will 
deploy liner as per surface acceptance unless otherwise instructed in writing as below and will 
back charge all associated costs should the liner need to be removed or repaired for testing or 
subgrade improvements. 

EXCEPTIONS AND SPECIAL INSTRUCTIONS: 

Accepted surface conditions to be maintained by: 

Signature Print Name 

611396 



CERTIFICATE OF ACCEPTANCE 

OF SUBGRADE SURFACE CONDITIONS 

DATE: -f-(2.bYE FILE NO: Eib% 

SUBGRADE AREA ACCEPTED: Q\. 37io’ a&EL Pt- 2’5 

LOCATION: &%2$, ~7 

” ‘- I, the undersigned, duly authorized representative of GeoPacific Lining,. Inc., do hereby accept the 
subgrade SURFACE conditions as acceptable for the placement of geomembrane material. I do not 
accept any responsibility for the conditions or composition of the subsurface, any defects to the 
subgrade, or surface damage caused by weather conditions after the acceptance that might effect the 
integrity of the lining system or any effects the soil may have on the geomembrane. GeoPacific will 
deploy liner as per surface acceptance unless otherwise instructed in writing as below and will 
back charge all associated costs should the liner need to be removed or repaired for testing or 
subgrade improvements. 

EXCEPTIONS AND SPECIAL INSTRUCTIONS: $A 

Accepted surface conditions to be maintained by: C~Q 
Company 

” 3 
I -‘,.\ Supervisor:- 

Signature Print Name 

6/l 3196 



CERTIFICATE OF ACCEPTANCE 

OF SUBGRADE SURFACE CONDillONS 

DATE: 7-.7-3- 97 FILE NO: 15843’ 

LOCATION: ~%+j’,.,&,<< 

I, the undersigned, duly authorized representative of GeoPacific Lining, Inc., do hereby accept the 
subgrade SURFACE conditions as acceptable for the placement of geomembrane material. I do not 1 

accept any responsibility for the conditions or composition of the subsurface, any defects to the 
subgrade, or surface damage caused by weather conditions after the acceptance that might effect thf 
integrity of the lining system or any effects the soil may have on the geomembrane. GeoPacific will 
deploy liner as per surface acceptance unless otherwise instructed in writing as below and will 
back charge all associated costs should the liner need to be removed or repaired for testing or 
subgrade improvements. 

EXCEPTIONS AND SPECIAL INSTRUCTIONS: _ flour-r0 Id ~d&dbs?G %?+a/ 25 

Pl&T7% i <-I-\a4 \r-\ -Ttz@.icd 

Accepted surface conditions to be maintained by: A%-=- 
Company (ini 

“:,::I Supervisor: 

‘1 

%2&o avws 
Print Name 

6/13/96 



CERTIFICATE OF ACCEPTANCE 

OF SUBGRADE SURFACE CONDITIONS 

DATE: PZg- 7 4 FILE NO: 358 ?/ 

,_ I, the undersigned, duly authorized representative of GeoPacific Lining, Inc., do hereby accept the 
subgrade SURFACE conditions as acceptable for the placement of geomembrane material. I do not 
accept any responsibility for the conditions or composition of the subsurface, any defects to the 
subgrade, or surface damage caused by weather conditions after the acceptance that might effect the 
integrity of the lining system or any effects the soil may have on the geomembrane. GeoPacific will 
deploy liner as per surface acceptance unless otherwise instructed in writing as below and will 
back charge all associated costs should’the liner need to be removed or repaired for testing or 
subgrade improvements. 

EXCEPTIONS AND SPECIAL INSTRUCTIONS: )I&* a5 QkH& b&i2 FI)@-AG 

Accepted surface conditions to be maintained by: 
Company (initi&zrf?Zmpany’s rep) 

s i, ‘I. 
:) . Supervisor: 

?a, *. 
)g+# 

Print Name 

, .“’ ., 

6113196 



CERTIFICATE OF ACCEPTANCE 

OF SUBGRADE SURFACE CONDITIONS 

FILE NO: j<s 

I, the undersigned, duly authorized representative of GeoPacific Lining, Inc., do hereby accept the 
subgrade SURFACE conditions as acceptable for the placement of geomembrane material. I do not 

accept any responsibility for the conditions or composition of the subsurface, any defects to the 
subgrade, or surface damage caused by weather conditions after the acceptance that might effect tht 
integrity of the lining system or any effects the soil may have on the geomembrane. GeoPacific will 
deploy liner as per surface acceptance unless otherwise instructed in writing as below and will 
back charge all associated costs should the liner need to be removed or repaired for testing or 
subgrade improvements. 

EXCEPTIONS AND SPECIAL INSTRUCTIONS: 

Accepted surface conditions to be maintained by: 

6/i 3196 



CERTIFICATE OF ACCEPTANCE 

OF SUBGRADE SURFACE CONDITIONS 

DATE: FILE NO: /s8”/ 

LOCATIO NQJmf SAP) 

__ I, the undersigned, duly authorized representative of GeoPacific Lining, Inc., do hereby accept the 
subgrade SURFACE conditions as acceptable for the placement of geomembrane material. I do not 
accept any responsibility for the conditions or composition of the subsurface, any defects to the 
subgrade, or surface damage caused by weather conditions after the acceptance that might effect tht 
integrity of the lining system or any effects the soil may have on the geomembrane. GeoPacific will 
deploy liner as per surface acceptance unless otherwise instructed in writing as below and will 
back charge all associated costs should the liner need to be removed or repaired for testing or 
subgrade improvements. 

EXCEPTIONS AND SPECIAL INSTRUCTIONS: 

Accepted surface conditions to be maintained by: 

I .  

4 Supervisor: 
2-l Print Name 

6/l 3196 



CERTIFICATE OF ACCEPTANCE 

OF SUBGRADE SURFACE CONDITIONS 

FILE NO: /sH 

LOCATION: &J&-S& 

I, the undersigned, duly authorized representative of GeoPacific Lining, tnc., do hereby accept the 
subgrade SURFACE conditions as acceptable for the placement of geomembrane material. I do not 
accept any responsibility for the conditions or composition of the subsurface, any defects to the 
subgrade, or surface damage caused by weather conditions after the acceptance that might effect tht 
integrity of the lining system or any effects the soil may have on the geomembrane. GeoPacific will 
deploy liner as per surface acceptance unless otherwise instructed in writing as below and will 
back charge all associated costs should the liner need to be removed or repaired for testing or 
subgrade improvements. 

EXCEPTIONS AND SPECIAL INSTRUCTIONS: 

Accepted surface conditions to be maintained b 

> ‘..,\ 

,,a1 Supervisor: 

.4 Signature Print Name 

6/13/96 



CERTIFICATE OF ACCEPTANCE 

OF SUBGRADE SURFACE CONDKlONS 

DATE: 

PROJECT: 

FILE NO: [\‘y 

SUBGRADE AREA ACCEPTED: Fm C pa] #‘a 84 - 78 &ehti$. - %9 3 
I I I / - 

‘.’ I, the undersigned, duly authorized representative of GeoPacific Lining, Inc., do hereby accept the 
subgrade SURFACE conditions as acceptable for the placement of geomembrane material. I do not 
accept any responsibility for the conditions or composition of the subsurface, any defects to the 
subgrade, or surface damage caused by weather conditions after the acceptance that might effect the 
integrity of the lining system or any effects the soil may have on the geomembrane. GeoPacific will 
deploy liner as per surface acceptance unless otherwise instructed in writing as below and ,will 
back charge all associated costs should the liner need to be removed or repaired for testing or 
subgrade improvements. 

EXCEPTIONS AND SPECIAL INSTRUCTIONS: 

Accepted surface conditions to be maintained by: 
Company 

.” \ 
I .‘,I>:3 8 

j_ ,J/“” ---. Supervisor: 
’ \ Signature Print Name 

6113196 



CERTIFICATE OF ACCEPTANCE 

OF SUBGRADE SURFACE CONDlTlONS 

DATE: /t&q I 

PROJECT: 

FILE NO: /SF y 

SUBGRADE AREA ACCEPTED: /&q /. b/&/j- 79- /, 3 y ! 1 

I, the undersigned, duly authorized representative of GeoPacific Lining, Inc., do hereby accept the 
subgrade SURFACE conditions as acceptable for the placement of geomembrane material. I do not 
accept any responsibility for the conditions or composition of the subsurface, any defects to the 
subgrade, or surface damage caused by weather conditions after the acceptance that might effect tht 
integrity of the lining system or any effects the soil may have on the geomembrane. GeoPacific will 
deploy liner as per surface acceptance unless otherwise instructed in writing as below and will 
back charge all associated costs should the liner need to be removed or repaired for testing or 
subgrade improvements. 

EXCEPTIONS AND SPECIAL INSTRUCTIONS: 

Accepted surface conditions to be maintained by: 

i 

I Supervisor: RpP~Q ,. 
Print Name 

6113196 



CERTIFICATE OF ACCEPTANCE 

OF SUBGRADE SURFACE CONDITIONS 

FILE NO: lSc9Lj 

SUBGRADE AREA ACCEPTED: Pclvle\c 125 3-o 17c 

.--.I, the undersigned, duly authorized representative of GeoPacific Lining, Inc., do hereby accept the 
;ubgrade SURFACE conditions as acceptable for the placement of geomembrane material. I do not 
accept any responsibility for the condition3 or composition of the subsurface, any defects to the 
subgrade, or surface damage caused by weather conditions after the acceptance that might effect the 
integrity of the lining system or any effects the soil may have on the geomembrane. GeoPacific will 
deploy liner as per surface acceptance unless otherwise instructed in writing as below and will 
back charge all associated costs should the liner need to be removed or repaired for testing or 
subgrade improvements. 

EXCEPTIONS AND SPECIAL INSTRUCTIONS: 
/ 

Accepted surface conditions to be maintained by: 
Company (initial3 of company’s rep) 

., 
i 

:....,sL-Y 
Supervisor: 

Signature Print Name 

6/l 3J96 



DATE: 8-28-94 FILE NO: li3t/ 

CERTIFICATE OF ACCEPTANCE (“” 

OF SUBGRADE SURFACE CONDITIONS 

SUBGRADE ARE4 ACCEPTED: F:$jjL e &kin ( q 172- w-j 

I, the undersigned, duly authorized representative of. GeoPacific Lining, Inc., do hereby accept the 
subgrade SURFACE conditions as acceptable for the placement of geomembrane material. I do not 
accept any responsibility for the conditions or composition of the subsurface, any defects to the 
subgrade, or surface damage caused by weather conditions after the acceptance that might effect the 
integrity of the lining system or any effects the soil may have on the geomembrane. GeoPacific will 
deploy liner as per surface acceptance unless otherwise instructed in writing as below and will 
back charge all associated costs should the liner need to be removed or repaired for testing or 
subgrade improvements. 

EXCEPTIONS AND SPECIAL INSTRUCTIONS: 
3 

Accepted surface conditions to be maintained by: 
Company (initials of company’s rep) 

Supervisor: 
Signature Print Name 

6/13/96 



subgrade, or surface damage caused by weather conditions after the acceptance that might effect the 
integrity of the lining system or any effects the soil may have on the geomembrane. GeoPaciific will 
deploy liner as per surface acceptance unless otherwise instructed in writing as below and will 
back charge all associated costs should the liner need to be removed or repaired for testing or 
subgrade improvements. 

EXCEPTlONS AND SPECIAL INSTFWCTIONS: 
I 

Accepted surface conditions to be maintained by: kr* TM 
Company (initials of company’s rep) 

isor: +ggig,. (FL -0 
Signature 

. . 
,‘, .“‘i ,( ” 

* _ I 

Print Name 



CERTIFICATE OF ACCEPTANCE 

DATE: $+“r-w FILE NO: \5w - o\ 

INSTALLATION PERIOD COVERED: 7-14 i py -7 .- 49 
I 

PROJECT: &.&&,$,ti 

I, the undersigned, duly authorized representative of Gw.= y. 
do hereby take over and accept the work described above from the date indicated, subject to the 
exceptions detailed below, and confirm that the work has been completed in accordance with 
the specifications and the terms and conditions of the contract. There is no apparent damage to 
the liner. 

I have evaluated and measured the work together with the GeoPacific representative, and agree that 

the measurements shown above are true and correct, and that the installation has met our approval. 

EXCEPTIONS: 

AUTHORIZED 
REPRESENTATIVE: 

GEOPACIRC 
REPRESENTATIVE: 

print signature title 

1 /I 5196 



CERTIFICATE OF FiNAL ACCEPTANCE 

DATE: 42% PY FILE NO: /s$q 
t\, 

INSTAUATION PERIOD COVERED: j-Z&?? ‘nb., 9-23-9Y 
Lk...-” .’ 

PROJECT: rn 

I, the undersigned, duly authorized representative of (Engineer) & 
I, the undersigned, duly authorized representative of <c~\< -+ (q \, _ (Contractor) 
do hereby accept the work described above as of the date indicated, subject to the exceptions detaile 
below, and confirm that the work has been completed in accordance with the plans and specifications, 
and the terms and conditions of the contract. I have evaluated the work, which includes / does not 
include measured area together with the GeoPacific Lining, Inc. representative, and agree that the 
installation meets our approval. There is no apparent damage to the liner. / 

I 

EXCEPTIONS: r\l /A ‘k. . 
8’ 

I, the undersigned, duly authorized representative of \ \ -7-c e ‘AC’. . . (Contractor) 
agree that as of this date, the terms and conditions of the required warranty as itemized in the 
specifications go into effect, and the Contractor takes responsibility for protecting the work described 
and accepted above from future damages. 

CONTRACTORS 
REPRESENTATIVE: f&;-c, i\ll(y c.-lc,> L 

print signature title ’ 

GEOPAClflC UNING 
REPRESENTATIVE: &,-#+ /“& b-, ,),l 

print ,/ signature 

ENGINEER’S 
REPRESENTATIVE: 

print signature title 

Note: Be advised that refusal, by the Contractor’s representative, to sign this form without adequate information about what 
remains to be completed could result in standby charges for GPL crew awaiting direction. 

6121196 



Precision Geosynthetic Laboratories 

July 23, 1999 

RECEIVED 
Ms. Nicole Miller 
GEOPAClFlC LINING, INC. 
1300 Dexter Avenue North, Suite 205 
Seattle, Washington 98109 

Dear Ms. Miller: 

GEOf'AClFlC LINING 

RE: Norfolk, Job #I584 / P.O. No. 1584-1881 

Thank you for consulting Precision Geosynthetic Laboratories for your material 
testing needs. 

Enclosed is the laboratory report for the testing of two (2) 40 mil LLDPE seam samples 
received July 23, 1999. 

It should be noted that the test specimen and test sample used for this report was 
believed to be representative of the material produced under the designation herein 
stated. However, these results are indicative of only the specimens that were actually 
tested. The testing herein is based upon accepted industry practice as well as the test 
method listed. Precision Geosynthetic Laboratories neither accepts responsibility for nor 
makes claims to the final use and purpose of the material. 

By accepting the data and results represented on this report, Client agrees to limit the 
liability of Precision Geosynthetic Laboratories from Client and all other parties for claims 
arising out of the use of this data to the cost for the respective test(s) represented in this 
report, and Client agrees to indemnify and hold harmless Precision Geosynthetic 
Laboratories from and against all liability in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence and 
disclosed to other parties only with the authorization of Client or Precision Geosynthetic 
Laboratories. 

If you have any questions or if we may be of further service, please do not hesitate to call 
at 800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Quality Assurance 

Enclosure: (Job No. 990942) 

1742 West Katella Ave., Suite #f-4, Orange, CA 92867 TEL : (714) 744-4599 FAX : (714) 744-0357 



Precision Geosynthetic Laboratories 

July 23, 1999 

VERIFICATION OF MATERIAL PROPERTIES 
40 Mil LLDPE Seams 

NORFOLK, JOB #I 584 / P.O. NO. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 
(Reference: PGL Job No. 990942) 

MATERIAL DESCRIPTION: 40 mil LLDPE seams No. of MATERIALS: (2) 

ORIGIN OF MATERIAL: GEOPACIFIC LINING, INC. / Seattle, WA 

DATE RECEIVED: July 23, 1999 SHIPPER: Federal Express. 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID 

DS- 1 P213 
DS- 2 P415 

PRECISION CONTROL NUMBER 

C #46128 
C #46129 

TESTS REQUIRED: 

DESCRIPTION TEST METHOD 

Seam Peel Adhesion ASTM D4437 

Bonded Seam Strength ASTM 04437 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory at 22 + 2’C 
(71.6 + 3.6”F) and at 60 2 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Tables 1 and 2. The units in which the data are reported are included 
on the tables, Break types are defined as Film- tear bond (FTB) and separation (AD). 

PRECISION GEOSYNTHETIC LABORATORIES 

d 
Quality Assurance Technical D&&or 

1742 West Katella Ave., Suite #4, Orange, CA 92867 TEL : (714) 744-4599 FAX : (714) 744-0357 



TABLE 1. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 990942 

PGL CONTROL NO. : 46128 

CLIENTSAMPLE ID : DS- 1 P213 

23-,Jul-99 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK BREAK 
STRENGTH TYPE LOAD TYPE LOAD TYF’E 

(Ibdin) (Ibdin) (Ibdin) 

67 FTBBRK 69 FTBSE3 N/A N/A 

66 FTBBRK 69 FTBSE2 

68 FTBBRK 67 FTBSE3 

65 FTBERK 67 FTBSE3 

69 FTBBRK 71 FTBSE3 

Avg. 67 69 N/A NIA 

S.D. 2 2 

Specs 40 min. 36 min. 

..I. ..A_ * ̂ -* *^* ,.. - -.,--* .^.^., **,-, - ^_. . . 
IV/A: IVU I HH-‘LIC;ABLt, tX I KUS/UN WtLU St/AM. 

BREAK DESCRIPTION, FILLET- EXTRUSION WELD SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE2 BREAK AT SEAM EDGE IN THE TOP SHEET. 

SE3 BREAK AT SEAM EDGE IN THE BOTTOM SHEET. 

AD-BRK BREAK IN THE BOTTOM SHEETING AFTER SOME ADHESION FAILURE 

FTB FILM-TEAR BOND. 

Precision Geosymthetic L&orator&s 



TABLE 2. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-I 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 990942 

PGL CONTROL NO. : 46129 

CLIENTSAMPLE ID : DS-2 P415 

23-Jul-99 

BONDED SEAM 
STRENGTH 

SEAM 
PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic Laboratories 



PrecisPon Geosynthetic Laboratories 

July 27, 1999 

Ms. Nicole Miller 
GEOPACIFIC LINING, INC. 
1300 Dexter Avenue North, Suite 205 
Seattle, Washington 98709 

Dear Ms. Miller: RE: Norfolk, Job #I584 / P.O. No. 1584-1881 

Thank you for consulting Precision Geosynthetic Laboratories for your material 
testing needs. 

Enclosed is the laboratory report for the testing of seven (7) 40 mil LLDPE seam samples 
received July 24, 1999. 

It should be noted that the test specimen and test sample used for this report was 
believed to be representative of the material produced under the designation herein 
stated. However, these results are indicative of only the specimens that were actually 
tested. The testing herein is based upon accepted industry practice as well as the test 
method listed. Precision Geosynthetic Laboratories neither accepts responsibility for nor 
makes claims to the final use and purpose of the material. 

By accepting the data and results represented on this report, Client agrees to limit the 
liability of Precision Geosynthetic Laboratories from Client and all other parties for claims 
arising out of the use of this data to the cost for the respective test(s) represented in this 
report, and Client agrees to indemnify and hold harmless Precision Geosynthetic 
Laboratories from and against all liability in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence and 
disclosed to other parties only with the authorization of Client or Precision Geosynthetic 
Laboratories. 

If you have any questions or if we may be of further service, please do not hesitate to call 
at 800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

---- .,.-- 

Quality Assurance 

Enclosure: (Job No. 990967) 

1742 West Katella Ave., Suite #4, Orange, CA 92887 TEL : (714) 744-4599 FAX : (714) 744-0357 



July 27, 1999 

VERIFICATION OF MATERIAL PROPERTIES 
40 Mil LLDPE Seams 

NORFOLK, JOB #1584 / P.O. NO. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 
(Reference: PGL Job No. 990967) 

MATERIAL DESCRIPTION: 40 mil LLDPE seams No. of MATERIALS: (7) 

ORIGIN OF MATERIAL: GEOPACIFIC LINING, INC. / Seattle, WA 

DATE RECEIVED: July 24, 1999 SHIPPER: Federal Express. 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID PRECISION CONTROL NUM6ER 

DS- 2A P5/ 4 
DS- 3 P5/4 
DS-4 P3/4 
DS- 5 P8/9 
DS- 6 P12/ 13 
DS- 7 P14/ 16 
DS- 8 P17/ 18 

C #46251 
C #46252 
C #46253 
C #46254 
C #46255 
C #46256 
C #I46257 

TESTS REQUIRED: 

DESCRIPTION TEST METHOD 

Seam Peel Adhesion ASTM D4437 
Bonded Seam Strength ASTM D4437 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory at 22 + 2% 
(71.6 + 3.6”F) and at 60 + 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Tables 1 through 7. The units in which the data are reported are 
included on the tables. Break types are defined as Film- tear bond (FTB) and separation (AD). 

PRECISION GEOSYNTHETIC LABORATORIES 

Technical Dire&r 

1742 West Katella Ave., Suite #4, Orange, CA 92867 TEL : (714) 744-4599 FAX : (714) 744-0357 



TABLE 1. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 990967 

PGL CONTROL NO. : 46251 

CLIENT SAMPLE ID : DS- 2A P5/ 4 

27-Jul-99 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK 

STRENGTH TYPE LOAD TYPE LOAD 

(Ibdin) (Ibshn) (Ibdin) 

71 FTBBRK 70 FTB=’ 70 

73 FTBERK 69 FTBSE’ 67 

74 FTBERK 72 FTBSE’ 69 

73 FTBERK 68 FTBSE’ 68 

75 FTBsRK 70 FTBSE’ 70 

A vg. 73 70 69 

S.D. 2 1 1 

Specs 40 min. 36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK EREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

BREAK 
TYPE: 

F-,-B%’ 

F-,-B%’ 

F,-BS”’ 

FTBS’“’ 

FTBSEl 

Precision Geosynthetic Laboratories 



TABLE 2. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 990967 

PGL CONTROL NO. : 46252 27-Jul-99 

CLIENT SAMPLE ID : DS- 3 P514 

BONDED SEAM 
STRENGTH PEEL ADHESION 

BREAK DESCRIPTION, FILLET- EXTRUSION WELD SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE2 BREAK AT SEAM EDGE IN THE TOP SHEET. 

SE3 BREAK AT SEAM EDGE IN THE BO‘ITOM SHEET. 

AD-BRK BREAK IN THE BOTTOM SHEETING AFTER SO,ME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Prec’ision Geosynthetic Laboratxwies 



TABLE 3. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 990967 

PGL CONTROL NO. : 46253 27-Jul-99 

CLIENT SAMPLE ID : DS- 4 P314 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

SHEAR BREAK 
STRENGTH TYPE 

(Ibdin) 

72 FTBBRK 

73 FTBERK 

74 FTBBRK 

72 FTBBRK 

75 FTBBRK 

73 

1 

40 min 

INNER 

TRACK 

LOAD 

(Ibdin) 

BREAK 
TYPE 

OUTER 

TRACK 

LOAD 

(lb&) 

70 

68 

72 

70 

69 

FTBSE’ 72 

FTBSE’ 68 

FTBSE’ 73 

FTBSE’ 73 

FTBSE’ 72 

70 72 

1 2 

36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

BREAK 
TYPE 

F-,-BSE' 

F-,-B"E' 

FTBSEl 

FTB!jEl 

F-,-BE' 

Precision Geosynthetic Laboratories 



TABLE 4. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 990967 

PGL CONTROL NO. : 46254 27-J&99 

CLIENT SAMPLE ID : DS- 5 P8/ 9 

BONDED SEAM 

I 

SEAM 
STRENGTH PEEL ADHESION 

A vg. 74 70 71 

S.D. 1 2 2 

Specs 40 min. 36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic Laboratorfes 



TABLE 5. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-I 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 990967 

PGL CONTROL NO. : 46255 

CLIENT SAMPLE ID : DS- 6 PI21 13 

27-Jul-99 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK 

STRENGTH TYPE LOAD TYPE LOAD 

(Ibdin) (Ibdin) (ibdin) 

68 FTBBRK 69 FTBSE’ 66 

68 FTBERK 68 FTBSE’ 64 

67 FTBsRK 70 FTBSE’ 66 

68 FTBBRK 66 FTBSE’ 66 

69 FTBBRK 66 FTBSE’ 66 

A vg. 68 68 66 

S.D. 0 2 1 

Specs 40 min. 36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB I-ILM-TEAR BOND. 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

Predsion Geosynthetic Laboratoriies 



TABLE 6. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 990967 

PGL CONTROL NO. : 46256 

CLIENT SAMPLE ID : DS- 7 P14/ 16 

27-Jul-99 

BONDED SEAM 
STRENGTH 

SHEAR 
STRENGTH 

(Ibshn) 

BREAK 
TYPE 

67 FTBBRK 

68 FTBBRK 

70 FTBERK 

68 FTBBRK 

69 FTBBRK 

A vg. 

S.D. 

Specs 

68 

1 

40 min. 

INNER 

TRACK 

LOAD 

(Ibdin) 

70 

68 

70 

69 

70 

69 

1 

36 min. 

SEAM 
PEEL ADHESION 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

A0 ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND 

OUTER 

TRACK 

LOAD 

(Ibslin) 

68 

65 

65 

66 

2 

36 min. 

BREAK 
TYPE 

FTBSE’ 

FTB=’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

Precision Geosynthetic Laboratories 



TABLE 7. 
MATERIAL PROPERTIES 

40 Mii LLDPE Seam 
Norfolk, Job #I584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 990967 

PGL CONTROL NO. : 46257 

CLIENT SAMPLE ID : DS- 8 PI71 18 

27-Jul-99 

BONDED SEAM BONDED SEAM 
STRENGTH STRENGTH 

SHEAR SHEAR BREAK BREAK 
STRENGTH STRENGTH TYPE TYPE 

(ibdin) (ibdin) 

INNER INNER 

TRACK TRACK 

LOAD LOAD 

(Ibshn) (Ibshn) 

SEAM SEAM 
PEEL ADHESION PEEL ADHESION 

OUTER OUTER 

BREAK BREAK TRACK TRACK 

TYPE TYPE LOAD LOAD 

(Ibdin) (Ibdin) 

BREAK BREAK 
TYPE TYPE 

75 75 FTBBRK FTBBRK 70 70 FTBSE’ FTBSE’ 68 68 FTB:jEl FTB:jEl 

72 72 FTBBRK FTBBRK 70 70 FTBSE’ FTBSE’ 70 70 FTBSEI FTBSEI 

75 75 FTBBRK FTBBRK 72 72 FTBSE’ FTBSE’ 72 72 F,-BL;E’ F,-BL;E’ 

72 72 FTBsRK FTBsRK 71 71 FTBSE’ FTBSE’ 70 70 FTB!jEl FTB!jEl 

73 73 FTBBRK FTBBRK 70 70 FTBSE’ FTBSE’ 72 72 F-,-B”E’ F-,-B”E’ 

Avg. Avg. 73 73 71 71 70 70 

S.D. S.D. 2 2 1 1 2 2 

Specs Specs 40 min. 40 min. 36 36 min. min. 36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic Laboratories 



July 28, 1999 

Ms. Nicole Miller 
GEOPACIFIC LINING, INC. 
1300 Dexter Avenue North, Suite 205 
Seattle, Washington 98109 Awl6 #99 

Dear Ms. Miller: RE: Norfolk, Job #1584 / P.O. No. 1 

Thank you for consulting Precision Geosynthetic Laboratories for your material 
testing needs. 

Enclosed is the laboratory report for the testing of four (4) 40 mil LLDPE seam samples 
received July 28, 1999. 

It should be noted that the test specimen and test sample used for this report was 
believed to be representative of the material produced under the designation herein 
stated. However, these results are indicative of only the specimens that were actually 
tested. The testing herein is based upon accepted industry practice as well as the test 
method listed. Precision Geosynthetic Laboratories neither accepts responsibility for nor 
makes claims to the final use and purpose of the material. 

By accepting the data and results represented on this report, Ciient agrees to limit the 
liability of Precision Geosynthetic Laboratories from Client and all other parties for claims 
arising out of the use of this data to the cost for the respective test(s) represented in this 
report and Client agrees to indemnify and hold harmless Precision Geosynthetic 
Laboratories from and against all liability in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence and 
disclosed to other parties only with the authorization of Client or Precision Geosynthetic 
Laboratories. 

If you have any questions or if we may be of further service, please do not hesitate to call 
at 800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 
_/-. 

Enclosure: (Job No. J990037) 

1742 West Katella Ave., Suite #4, Orange, CA 92867 TEL : (714) 744-4599 FAX : (714) 744-0357 



Precision CSeosynthetic Laboratories 

July 28, 1999 

VERIFICATION OF MATERIAL PROPERTIES 
40 Mil LLDPE Seams 

NORFOLK, JOB #I584 / P.O. NO. 1584-I 881 

FOR: GEOPACIFIC LINING, INC. 
(Reference: PGL Job No. J990037) 

MATERIAL DESCRIPTION: 40 mil LLDPE seams No. of MATERIALS: (4) 

ORIGIN OF MATERIAL: GEOPACIFIC LINING, INC. / Seattle, WA 

DATE RECEIVED: July 28, 1999 SHIPPER: Federal Express. 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID PRECISION CONTROL NUMBER 

DS- 11 P27/ 25 
DS- IO P24/ 23 
DS- 12 P30/ 29 
DS- 9 P21/ 20 

C ##40281 
C ?%I0282 
C ##IO283 
C #/40284 

TESTS REQUIRED: 

DESCRIPTION TEST METHOD 

Seam Peel Adhesion 
Bonded Seam Strength 

ASTM D4437 
ASTM D4437 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory at 22 + 2’C 
(71.6 t 3.6”F) and at 60 + 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Tables 1 through 4. The units in which the data are reported are 
included on the tables. Break types are defined as Film- tear bond (FIB) and separation (AD). 

PRECISION GEOSYNTHETIC LABORATORIES 

- 
Technical Directg 

1742 West Katella Ave., Suite ##4, Orange, CA 92867 TEL : (714) 744-4599 FAX : (714) 744-0357 



TABLE 1. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 

Norfolk, Job #I 584 / P.O. No. 1584-l 881 
FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990037 

PGL CONTROL NO. : 40281 

CLIENT SAMPLE ID : DS- 11 P27/ 25 

28-Jul-99 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

PrecSsion Geosynthetic Laboratoties 



TABLE 2. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #1584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990037 

PGL CONTROL NO. : 40282 

CLIENT SAMPLE ID : DS- 10 P24123 

28-Jul-99 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK 

STRENGTH TYPE LOAD TYPE LOAD 

(Ibdin) (Ibshn) (Ibs/in) 

77 FTBBRK 78 FTBSE’ 74 

80 FTBBRK 78 FTBSE’ 77 

81 FTBBRK 76 FTBSE’ 76 

81 FTBsRK 80 FTBSE’ 80 

80 FTBERK 78 FTBSE’ 77 

Avg. 80 78 77 

S.D. 2 1 2 

Specs 40 min. 36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE1 

FTBSE’ 

FTBSE’ 

PrecWon Geosynthetic Laboratoriiesr 



TABLE 3. 

MATERIAL PROPERTIES 
40 Mil LLDPE Seam 

Norfolk, Job #I584 / P.0. No. 1584-1881 
FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990037 

PGL CONTROL NO. : 40283 

CLIENT SAMPLE ID : DS- 12 f’30129 

28-Jut-99 

BONDED SEAM SEAM 

STRENGTH PEEL ADHESION 

74 FTBBRK 72 FTBSE’ 

77 FTBaRK 77 FTBSE’ 

78 FTBBRK 74 FTBSE’ 

Avg. 76 75 

S.D. 2 2 

Specs 40 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

76 FTBSEq 

82 FTBSE’ 

80 FTBSE’ 

76 

5 

36 min. 

Precision Geosynthetic Laboralorks 



TABLE 4. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 

Not-folk, Job #I 584 / P.O. No. 1584-l 881 
FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 5990037 

PGL CONTROL NO. : 40284 

CLIENT SAMPLE ID : DS- 9 P21120 

28-LJul-99 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

SHEAR BREAK 
STRENGTH TYPE 

(Ibdin) 

80 FTBERK 76 FTBSE’ 77 FTBSE1 

80 FTBERK 74 FTBSE’ 77 FTBSE’ 

77 FTBBRK 75 FTBSE’ 75 FTBSE’ 

82 FTBBRK 77 FTBSE’ 79 FTBSE’ 

78 FTBBRK 76 FTBSE’ 74 F-‘BSE’ 

Avg. 

S.D. 

Specs 

79 

2 

40 min. 

INNER 

TRACK 

LOAD 

(Ibdin) 

76 

1 

36 min. 

BREAK 
TYPE 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

OUTER 

TRACK 

LOAD 

(Ibdin) 

76 

2 

36 min. 

BREAK 
TYPE 

Precision Geosynthettic Laboratarbs 



Precision Geosynthetic Laboratories 

July 29, 1999 

Ms. Nicole Miller 
GEOPACIFIC LINING, INC. 
1300 Dexter Avenue North, Suite 205 
Seattle, Washington 98109 

Dear Ms. Miller: 

RECEnm 

AU6 0 6 899 
GEOPACIMC LINING 

RE: Norfolk, Job #1584 / P.O. No. 1584-l 881 

Thank you for consulting Precision Geosynthetic Laboratories for your material 
testing needs. 

Enclosed is the laboratory report for the testing of four (4) 40 mil LLDPE seam samples 
received July 29, 1999. 

It should be noted that the test specimen and test sample used for this report was 
believed to be representative of the material produced under the designation herein 
stated. However, these results are indicative of only the specimens that were actually 
tested. The testing herein is based upon accepted industry practice as well as the test 
method listed. Precision Geosynthetic Laboratories neither accepts responsibility for nor 
makes claims to the final use and purpose of the material. 

By accepting the data and results represented on this report, Client agrees to limit the 
liability of Precision Geosynthetic Laboratories from Client and all other parties for claims 
arising out of the use of this data to the cost for the respective test(s) represented in this 
report, and Client agrees to indemnify and hold harmless Precision Geosynthetic 
Laboratories from and against all liability in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence and 
disclosed to other parties only with the authorization of Client or Precision Geosynthetic 
Laboratories. 

If you have any questions or if we may be of further service, please do not hesitate to call 
at 800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 
,,~ .+- 

_/- 

Enclosure: (Job No. J990039) 

Technical Dk/ector 

1742 West Katella Ave., Suite ##4, Orange, CA 92867 TEL : (714) 744-4599 FAX : (714) 744-0357 



Precision Geosynthetic Laboratories 

July 29, 1999 

VERIFICATION OF MATERIAL PROPERTIES 
40 Mil LLDPE Seams 

NORFOLK, JOB #1584 I P.O. NO. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 
(Reference: PGL Job No. J990039) 

MATERIAL DESCRIPTION: 40 mil LLDPE seams No. of MATERIALS: (4) 

ORIGIN O!F MATERIAL: GEOPACIFIC LINING, INC. / Seattle, WA 

DATE RECEIVED: July 29, 1999 SHIPPER: Federal Express. 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID PRECISION CONTROL NUMBER 

DS- 13 c MO290 
DS- 14 c #40291 
DS- 15 C &IO292 
DS- 16 c ##40293 

TESTS REQUIRED: 

DESCRIPTION TEST METHOD 

Seam Peel Adhesion 
Bonded Seam Strength 

ASTM D4437 
ASTM D4437 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory at 22 + 2’C 
(71.6 + 3.6”F) and at 60 + 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Tables 1 th.rough 4. The units in which the data are reported are 
included on the tables. Break types are defined as Film- tear bond (FTB) and separation (AD). 

PRECISION GEOSYNTHETIC LABORATORIES 

A742 West Katetla Ave., Suite #&I, Orange, CA 92867 TEL : (7?4) 744-4599 F/U : (714) 744-0357 



TABLE 1. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990039 

PGL CONTROL NO. : 40290 29-Jul-99 

CLIENT SAMPLE ID : DS- 13 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT fNNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic Laboratories 



TABLE 2. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990039 

PGL CONTROL NO. : 40291 29-Jul-99 

CLIENT SAMPLE ID : DS- 14 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK BREAK 
STRENGTH TYPE LOAD TYPE LOAD TYPE 

(Ibdin) (Ibslin) (Ibs/in) 

77 FTBERK 80 FTBSE’ 70 FTB!jEl 

77 FTBBRK 77 FTB=’ 72 FTBSE’ 

80 FTBBRK 76 FTB=’ 74 F-,-B”E’ 

81 FTBBRK 77 FTBSE’ 79 F-,-B%’ 

78 FTBBRK 78 FTBSE’ 72 FTBsE’ 

Avg. 79 78 73 

S.D. 2 2 3 

Specs 40 min. 36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

PrecMon Geosynthetic Laborator%es 



TABLE 3. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 

Norfolk, Job #I 584 / P.O. No. 1584-l 881 
FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 5990039 

PGL CONTROL NO. : 40292 

CLIENT SAMPLE ID : DS- 15 

29-Jul-99 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

FrecWon Geosynthetic Laboratories 



TABLE 4. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 5990039 

PGL CONTROL NO. : 40293 

CLIENT SAMPLE ID : DS- 16 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK 

STRENGTH TYPE LOAD TYPE LOAD 

(Ibshn) (Ibdin) (Ibdin) 

80 FTBBRK 73 FTBSE’ 76 

80 FTBBRK 69 FTBSE’ 75 

82 FTBBRK 69 FTBSE’ 75 

81 FTBBRK 67 FTBSE’ 79 

84 FTBBRK 75 FTBSE’ 77 

Avg. 81 71 76 

S.D. 2 3 2 

Specs 40 min. 36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

29-Jul-99 

BREAK 
TYPE 

,Z-,-BSE' 

FTB!jEl 

FTBSEl 

FTBSEI 

FTB!jEl 

Precision Geosynthetic Laboratoriies 



Precision Geosynthetic Laboratories 

August 4, 1999 

Ms. Nicole Miller 
GEOPACIFIC LINING, INC. 
1300 Dexter Avenue North, Suite 205 
Seattle, Washington 98109 

Dear Ms. Miller: RE: Norfolk, Job #I584 / P.O. No. 1584-1881 

Thank you for consulting Precision Geosynthetic Laboratories for your material 
testing needs. 

Enclosed is the laboratory report for the testing of one (1) 40 mil LLDPE seam sample 
received August 4, 1999. 

It should be noted that the test specimen and test sample used for this report was 
believed to be representative of the material produced under the designation herein 
stated. However, these results are indicative of only the specimens that were actually 
tested. The testing herein is based upon accepted industry practice as well as the test 
method listed. Precision Geosynthetic Laboratories neither accepts responsibility for nor 
makes claims to the final use and purpose of the material. 

By accepting the data and results represented on this report, Client agrees to limit the 
liability of Precision Geosynthetic Laboratories from Client and all other parties for claims 
arising out of the use of this data to the cost for the respective test(s) represented in this 
report, and Client agrees to indemnify and hold harmless Precision Geosynthetic 
Laboratories from and against all liability in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence and 
disclosed to other parties only with the authorization of Client or Precision Geosynthetic 
Laboratories. 

If you have any questions or if we may be of further service, please do not hesitate to call 
at 800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES /. 
..A /’ 

Enclosure: (Job No. J990060) 

Technical Direct& 

1742 West Katella Ave., Suite #4, Orange, CA 92867 TEL : (714) 744-4599 FAX : (714) 744-0357 



Precision Geosynthetic Laboratories 

August 4, 1999 

VERJFICATION OF MATERIAL PROPERTIES 
40 Mil LLDPE Seam 

NORFOLK, JOB #1584 I P.O. NO. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 
(Reference: PGL Job No. J990060) 

MATERIAL DESCRIPTION: 40 mil LLDPE seam No. of MATERIALS: 

ORIGIN OF MATERIAL: GEOPACIFIC LINING, INC. / Seattle, WA 

(1) 

DATE RECEIVED: August 4, 1999 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID 

DS- 17 P51/ 50 

SHIPPER: Federal Express 

PRECISION CONTROL NUMBER 

C #I40458 

TESTS REQUIRED: 

DESCRIPTION TEST METHOD 

Seam Peel Adhesion 
Bonded Seam Strength 

ASTM D4437 
ASTM D4437 

TEST CONDITIONS: The sample was conditioned for a minimum one hour in the laboratory at 22 2 2’C 
(71.6 2 3.6”F) and at 60 + 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Table 1. The units in which the data are reported are included on the 
table, Break types are defined as Film- tear bond (FTB) and separation (AD). 

PRECISION GEOSYNTHETIC LABORATORIES 

Technical Directw 

1742 West Katella Ave., Suite ##4, Orange, CA 92867 TEL : (714) 744-4599 FAX : (714) 744-0357 



TABLE 1. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990060 

PGL CONTROL NO. : 40458 

CLIENT SAMPLE ID : DS- 17 P61/ 60 

4-Aug-99 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetgc Laboratories 



Precision Geosynthetic Laboratories 

August 10, 1999 

Ai@ 19 199 

Ms. Nicole Miller 
GEQ PA C/F/C LINING, INC. 
1300 Dexter Avenue North, Suite 205 
Seattle, Washington 98109 

Dear Ms. Miller: RE: Norfolk, Job #I584 / P.O. No. 1584-1881 

Thank you for consulting Precision Geosynthetic Laboratories for your material 
testing needs. 

Enclosed is the laboratory report for the testing of five (5) 40 mil LLDPE seam samples 
received August 10, 1999. 

It should be noted that the test specimen and test sample used for this report was 
believed to be representative of the material produced under the designation herein 
stated. However, these results are indicative of only the specimens that were actually 
tested. The testtng herein is based upon accepted industry practice as well as the test 
method listed. Precision Geosynthetic Laboratories neither accepts responsibility for nor 
makes claims to the final use and purpose of the material. 

By accepting the data and results represented on this report, Client agrees to limit the 
liability of Precision Geosynthetic Laboratories from Client and all other parties for claims 
arising out of the use of this data to the cost for the respective test(s) represented in this 
report, and Client agrees to indemnify and hold harmless Precision Geosynthetic 
Laboratories from and against all liability in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence and 
disclosed to other parties only with the authorization of Client or Precision Geosynthetic 
Laboratories. 

If you have any questions or if we may be of further service, please do not hesitate to call 
at 800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Enclosure: (Job No. J990071) 

Technical Dl/ector 

1742 West Katella Ave., Suite #4, Orange, CA 92867 TEL : (714) 744-4599 FAX : (714) 944635’7 



Precision Geosynthetic Laboratories 

August 10, 1999 

VERIFICATION OF MATERIAL PROPERTIES 
40 Mil LLDPE Seams 

NORFOLK, JOB #1584 / P.O. NO. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 
(Reference: PGL Job No. J990071) 

MATERIAL DESCRIPTION: 40 mil LLDPE seams No. of MATERIALS: (5) 

ORIGIN OF MATERIAL: GEOPACIFIC LINING, INC. / Seattle, WA 

DATE RECEIVED: August IO, 1999 SHIPPER: Federal Express. 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID PRECISION CONTROL NUMBER 

DS- 18 c ##40559 
DS- 19 C #I40560 
DS- 20 C #4056 1 
DS- 21 C #40562 
DS- 22 C #@IO563 

TESTS REQUIRED: 

DESCRIPTION TEST METHOD 

Seam Peel Adhesion 
Bonded Seam Strength 

ASTM D4437 
ASTM D4437 . 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory at 22 + 2’C 
(71.6 + 3.6”F) and at 60 + 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Tables 1 through 5. The units in which the data are reported are 
included on the tables. Break types are defined as Film- tear bond (FTB) and separation (AD). 

PRECISION GEOSYNTHETIC LABORATORIES 

Technical Dire&r 

1742 West Kateila Ave., Suite #4, Orange, CA 92867 TEL : (714) 744-4599 FAi( : (714) 744-0357 



TABLE 1. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I584 I P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 5990071 

PGL CONTROL NO. : 40559 1 O-Aug-99 

CLIENT SAMPLE ID : DS- 18 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK BREAK 
STRENGTH TYPE LOAD TYPE LOAD TYPE 

(Ibsh) (Ibshn) (Ibdin) 

79 FTBBRK 69 FTBSE’ 74 FTB";El 

77 FTBBRK 67 FTBSE’ 75 F,-BSEI 

73 FTBBRK 71 FTBSE’ 73 FTBSEl 

79 FTBBRK 75 FTB=’ 74 FTBSEI 

84 FTBBRK 74 FTBSE7 78 FTB”E’ 

A vg. 78 71 75 

S.D. 4 3 2 

Specs 40 min. 36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic Laboratories 



CLIENT SAMPLE ID : DS- 19 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

STRENGTH 

TABLE 2. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #1584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990071 

PGL CqNTROL NO. : 40560 1 O-Aug-99 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precis’ron Geosynthetic Laboratories 



TABLE 3. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #1584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990071 

PGL CONTROL NO. : 40561 

CLIENT SAMPLE ID : DS- 20 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK 

STRENGTH TYPE LOAD TYPE LOAD 

(Ibdin) (Ibdin) (Ibshn) 

79 FTBBRK 70 FTBSE’ 74 

82 FTBBRK 76 FTBSE’ 76 

76 FTBBRK 73 FTBSE’ 75 

77 FTBBRK 74 FTB=’ 73 

78 FTBBRK 72 FTBSE’ 69 

A vg. 78 73 73 

S.D. 2 2 3 

Specs 40 min. 36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

1 O-Aug-99 

BREAK 
TYPE 

F-,-B’;E’ 

FTBSEl 

FTB”El 

FTB=’ 

FTB=’ 

Precis’io~ Geosynthetic Laboratories 



.3 
TABLE 4. 

MATERIAL PROPERTIES 
40 Mil LLDPE Seam 

Norfolk, Job #I 584 / P.O. No. 1584-l 881 
FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990071 

PGL CONTROL NO. : 40562 1 O-Aug-99 

CLIENT SAMPLE ID : DS- 21 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

STRENGTH 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic Laboratorbs 



TABLE 5. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990071 

PGL CONTROL NO. : 40563 1 o-Al.&‘-99 

CLIENT SAMPLE ID : DS-22 

BONDED SEAM 
STRENGTH 

SHEAR 
STRENGTH 

(Ibdin) 

BREAK 
TYPE 

76 FTBBRK 

74 FTBBRK 

72 FTBsRK 

75 FTBeRK 

76 FTBBRK 

Ii 
A vg. 75 

S.D. 2 

Specs 40 min. 

INNER 

TRACK 

LOAD 

(Ibslin) 

BREAK 
TYPE 

OUTER 

TRACK 

LOAD 

(Ibslin) 

70 FTBSE’ 72 

69 FTBSE’ 71 

70 FTBSE’ 69 

75 FTBSE’ 74 

70 FTBSE’ 69 

71 71 

2 2 

36 min. 36 min. 

SEAM 
PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

F-I-B FILM-TEAR BOND. 

BREAK 
TYPE 

F-,-B!;E’ 

FTBsE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

Precision Geosynthetic Labovatmies 



August 12, 1999 

Ms. Nicole Miller 
GEOPACIFIC LINING, /NC, 
1300 Dexter Avenue North, Suite 205 
Se&t/e, Washington 98109 

RECEIVED 

AU6 t 9 899 
GEOPACIFIC llNlNG 

Dear Ms. Miller: RE: Norfolk, Job #I584 / P.O. No. 1584-l 881 

Thank you for consulting Precision Geosynthetic Laboratories for your material 
testing needs. 

Enclosed is the laboratory report for the testing of ten (10) 40 mil LLDPE seam samples 
received August 12, 1999. 

It should be noted that the test specimen and test sample used for this report was 
believed to be representative of the material produced under the designation herein 
stated. However, these results are indicative of only the specimens that were actually 
tested. The testing herein is based upon accepted industry practice as well as the test 
method listed. Precision Geosynthetic Laboratories neither accepts responsibility for nor 
makes claims to the final use and purpose of the material. 

By accepting the data and results represented on this report, Client agrees to limit the 
liability of Precision Geosynthetic Laboratories from Client and all other parties for claims 
arising out of the use’of this data to the cost for the respective test(s) represented in this 
report, and Client agrees to indemnify and hold harmless Precision Geosynthetic 
Laboratories from and against all liability in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence and 
disclosed to other parties only with the authorization of Client or Precision Geosynthetic 
Laboratories. 

If you have any questions or if we may be of further service, please do not hesitate to call 
at 800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

/ 

.-- 

m% 

..,’ 

C ;?j 
ality surance 

Enclosure: (Job No. J990073) 

Technical DiEctor 

1742 West Katetta Ave., Suite ##I, Orange, CA 92867 TEL : (724) 744-4599 FAX : (714) 744-0357 



August 12, 1999 

VERIFICATION OF MATERIAL PROPERTIES 
40 Mil LLDPE Seams 

NORFOLK, JOB #1584 I P.O. NO. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 
(Reference: PGL Job No. J990073) 

MATERIAL DESCRIPTION: 40 mil LLDPE seams No. of MATERIALS: (10) 

ORIGIN OF MATERIAL: GEOPACIFIC LINING, INC. I Seattle, WA 

DATE RECEIVED: August 12, 1999 SHIPPER: Federal Express. 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID PRECISION CONTROL NUMBER 

DS- 23 
DS- 24 
DS- 25 
DS- 26 
DS- 27 
DS- 28 
DS- 29 
DS- 30 
DS- 31 
DS- 32 

c #40571 
C HO572 
c #40573 
c #40574 
c #40575 
C #40576 
c +I0577 
C #40578 
c #40579 
C #40580 

TESTS REQUIRED: 

DESCRIPTION TEST METHOD 

Seam Peel Adhesion ASTM D4437 
Bonded Seam Strength ASTM D4437 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory at 22 2 2’C 
(71.6 + 3.6”F) and at 60 + 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Tables 1 through 10. The units in which the data are reported are 
included on the tables, Break types are defined as Film- tear bond (FTB) and separation (AD). 

PRECISION GEOSYNTHETIC LABORATORIES 

Quality Assurance 
1742 West KateHa Ave., Suite #4, Orange, CA 92867 TEL : (714) 



TABLE 1. 
MATERIAL PROPERTIES 

40 Mii LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 5990073 

PGL CONTROL NO. : 40571 12-Aug-99 

CLIENT SAMPLE ID : DS- 23 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic Laboratories 
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TABLE 2. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #1584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990073 

PGL CONTROL NO. : 40572 

CLIENT SAMPLE ID : DS- 24 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK 

STRENGTH TYPE LOAD TYPE LOAD 

(Ibshn) (Ibs/in) (Ibdin) 

a5 FTBBRK 83 FTBSE’ 81 

84 FTBBRK 79 FTBSE’ 76 

83 FTBBRK 76 FTBSE’ 77 

88 FTBBRK 77 FTBSE’ 70 

83 FTBERK 74 FTBSE’ 73 

A vg. 85 78 75 

S.D. 2 3 4 

Specs 40 min. 36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD . ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

12-Aug-99 

BREAK 
TYPE 

FTBSE’ 

FTBSE1 

FTBSE’ 

FTEsSE’ 

FTBSE’ 

- 

Precis’ron Geosynthetic Laboratories 



TABLE 3. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990073 

PGL CONTROL NO. : 40573 

CLIENT SAMPLE ID : DS- 25 

12-Aug-99 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic Laboratories 



TABLE 4. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990073 

PGL CONTROL NO. : 40574 12-Aug-99 

CLIENT SAMPLE ID : DS- 26 

BONDED S,EAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK 

STRENGTH TYPE LOAD TYPE LOAD 

(Ibshn) (Ibsiin) (Ibshn) 

a7 FTBBRK 77 FTBSE’ 79 

a5 FTBBRK 77 FTBSE’ 76 

86 FTBERK 79 FTB=’ a3 

a4 FTBBRK 78 FTBSE’ ai 

a2 FTBBRK 71 FTBSE’ 76 

Avg. a5 76 79 

S.D. 2 3 3 

Specs 40 min. 36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

BREAK 
TY F’E 

FTBSE’ 

FTEISE’ 

FTEISE’ 

FTEiSE1 

FTBSE’ 

Precision Geosynthetic Laboratorlies 



TABLE 5. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990073 

PGL CONTROL NO. : 40575 12-Aug-99 

CLIENT SAMPLE ID : DS- 27 

STRENGTH PEEL ADHESION 

STRENGTH 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic Laboratories 



TABLE 6. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990073 

PGL CONTROL NO. : 40576 

CLIENT SAMPLE ID : DS- 28 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK 

STRENGTH TYPE LOAD TYPE LOAD 

(Ibdin) (Ibslin) (Ibdin) 

79 FTBERK 73 FTBSE’ 76 

a3 FTBBRK 76 FIB=’ 74 

82 FTBBRK 66 FTBSE’ 73 

82 FTBBRK 79 FTBSE’ 83 

87 FTBBRK 80 FTBSE’ 75 

A vg. 83 75 76 

S.D. 3 6 4 

Specs 40 min. 36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

12-Pug-99 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE1 

FTBSE’ 

Precision Geosynthetic ldoratoties 



TABLE 7. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990073 

PGL CONTROL NO. : 40577 12-Aug-99 

CLIENT SAMPLE ID : DS- 29 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Pm&ion Geosynthetic Laboratories 



TABLE 8. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 I P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990073 

PGL CONTROL NO. : 40578 

CLIENT SAMPLE ID : DS- 30 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK 

STRENGTH TYPE LOAD TYPE LOAD 

(Ibslin) (ibdin) (lbdin) 

76 FTBBRK 75 FTBSE’ 76 

ai FTBBRK 80 FTBSE’ 77 

77 FTBBRK 73 FTBSE’ 73 

79 FTBBRK 75 FTBSE’ 76 

a2 FTBERK 80 FTBS” 79 

A vg. 79 77 76 

S.D. 3 3 2 

Specs 40 min. 36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

12-Aug-99 

BREAK 
TYPE 

FTE;SE’ 

FTBSE’ 

FTEISE’ 

FTEISE’ 

FTBSE’ 

Precision Geosynthetic Laboratorbs 



TABLE 9. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990073 

PGL CONTROL NO. : 40579 12-Aug-99 

CLtENT SAMPLE ID : DS- 31 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND 

Precision Geosynthetic Laboratories 



TABLE IO. 
MATERlAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #1584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

BONDED SEAM 
STRENGTH 

SHEAR BREAK 
STRENGTH TYPE 

(Ibdin) 

91 FTBsRK 

77 FTBsRK 

INNER 

TRACK 

LOAD 

(Ibdin) 

28 

49 

SEAM 
PEEL ADHESION 

OUTER 

BREAK TRACK 

TYPE LOAD 

(Ibsiin) 

AD 21 

AD 77 

BRE.AK 
TYPE 

AD 

FTEJSE1 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

PGL JOB NO. : J990073 

PGL CONTROL NO. : 40580 12-Aug-99 

CLIENT SAMPLE ID : DS- 32 

Pm&ion Geosynthetic Laboratories 



Precision Geosynthetic Laboratories 

August 16, 1999 

Ms. Nicole Miller 
GEOPACIFIC LINING, INC. 
1300 Dexter Avenue North, Suite 205 
Seattle, Washington 98109 

RECEIVED 

SEP o 1899 
GEOPACiFlC LINING 

Dear Ms. Miller: RE: Norfolk, Job #1584 / P.O. No. 1584-l 881 

Thank you for consulting Precision Geosynthetic Laboratories for your material 
testing needs. 

Enclosed is the laboratory report for the testing of nine (9) 40 mil LLDPE seam samples 
received August 16, 1999. 

It should be noted that the test specimen and test sample used for this report was 
believed to be representative of the material produced under the designation herein 
stated. However, these results are indicative of only the specimens that were actually 
tested. The testing herein is based upon accepted industry practice as well as the test 
method listed. Precision Geosynthetic Laboratories neither accepts responsibility for nor 
makes claims to the final use and purpose of the material. 

By accepting the data and results represented on this report, Client agrees to limit the 
liability of Precision Geosynthetic Laboratories from Client and all other parties for claims 
arising out of the use of this data to the cost for the respective test(s) represented in this 
report, and Client agrees to indemnify and hold harmless Precision Geosynthetic 
Laboratories from and against all liability in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence and 
disclosed to other parties only with the authorization of Client or Precision Geosynthetic 
Laboratories. 

If you have any questions or if we may be of further service, please do not hesitate to call 
at 800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Enclosure: (Job No. J990081) 

1742 West Katetta Ave., Suite #, Orange, CA 92867 TEL : (734) 744-4599 FAX : (714) 744-0357 



Precision Geosynthetic Laboratories 

August 16, 1999 

VERIFICATION OF MATERIAL PROPERTIES 
40 Mil LLDPE Seams 

NORFOLK, JOB #I584 / P.O. NO. 1584-I 881 

FOR: GEOPACIFIC LINING, INC. 
(Reference: PGL Job No. 5990081) 

MATERIAL DESCRIPTION: 40 mil LLDPE seams No. of MATERIALS: (911 

ORIGIN OF MATERIAL: GEOPACIFIC LINING, INC. / Seattle, WA 

DATE RECEIVED: August 16, 1999 SHIPPER: Federal Express. 

SAMPLE BDENTIFICATIONS: 

SAMPLE ID PRECISION CONTROL NUMBER 

DS- 27A 
DS- 27B 
DS- 32B 
DS- 33 
DS- 34 
DS- 35 
DS- 36 
DS- 37 
DS- 38 

C ##40632 
C #40633 
C MO634 
C #I40635 
C #40636 
C #@IO637 
C #40638 
C #MO639 
C #40640 

TESTS REQUIRED: 

DESCRIPTION TEST METHOD 

Seam Peel Adhesion 
Bonded Seam Strength 

ASTM D4437 
ASTM D4437 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory at 22 + 2% 
(71.6 2 3.6”F) and at 60 + 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Tables 1 through 9. The units in which the data are reported are 
included on the tables. Break types are defined as Film- tear bond (FTB) and separation (AD). 

PRECISION GEOSYNTHETIC LABORATORIES 

?742 West KateHa Ave., Suite&& Orange, CA 92867 TEL : (714) 7 



TABLE 1. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990081 

PGL CONTROL NO. : 40632 16-Aug-99 

CLIENT SAMPLE ID : DS- 27A 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosyntiaetic Laboratories 



TABLE 2. 
I*; 

) 
,’ ,,-... _ 

MATERIAL PROPERTIES 
40 Mil LLDPE Seam 

Norfolk, Job #I584 / P.O. No. 1584-1881 
FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 5990081 

PGL CONTROL NO. : 40633 16-hug-99 

CLIENT SAMPLE ID : DS- 27B 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK 

STRENGTH TYPE LOAD TYPE LOAD 

(Ibdin) (Ibdin) (Ibdin) 

81 FTBBRK 76 FTBSE’ 71 

82 FTBBRK 75 FTB=’ 70 

82 FTBBRK 76 FTBSE’ 72 

84 FTBBRK 79 FTB-’ 75 

87 FTBBRK 77 FTB=’ 80 

Avg. 83 77 74 

SD. 2 2 4 

Specs 40 min. 36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

Predsion Geosynthetic Laboratories 



TABLE 3. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990081 

PGL CONTROL NO. : 40634 16-Aug-99 

CLIENT SAMPLE ID : DS- 328 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

STRENGTH 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Preclusion Geosynthetic Laboratories 



TABLE 4; 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

” 
‘i 
! 

.j ,--.. 

PGL JOB NO. : 5990081 

PGL CONTROL NO. : 40635 16-Aug-99 

CLIENT SAMPLE ID : DS- 33 

BONDED SEAM 
STRENGTH 

SHEAR 
STRENGTH 

(Ibslin) 

BREAK 
TYPE 

;_, .i . 

86 FTBBRK 

93 FTBBRK 

91 FTBBRK 

89 FTBBRK 

89 FTBBRK 

Avg. 90 

S.D. 3 

Specs 40 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

INNER 

TRACK 

LOAD 

(Ibdin) 

77 

75 

76 

79 

76 

77 77 

2 1 

36 min. 36 min. 

SEAM 
PEEL ADHESION 

BREAK 
TYPE 

OUTER 

TRACK 

LOAD 

(Ibshn) 

FTBSE’ 78 

FTBSE’ 76 

FTB=’ 76 

FTBSE’ 79 

FTBSE’ 78 

BREAK 
TYF’E 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTB=’ 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic Laboratiriies 



TABLE 5. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 5990081 

PGL CONTROL NO. : 40636 16-Aug-99 

CLIENT SAMPLE ID : DS- 34 

PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic Laboratories 



TAB&E 6. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #1584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990081 

PGL CONTROL NO. : 40637 16-Aug-99 

CLIENT SAMPLE ID : DS- 35 

BONDED SEAM 
STRENGTH 

SHEAR BREAK 
STRENGTH TYPE 

(Ibshn) 

83 FTBERK 

85 FTBBRK 

INNER 

TRACK 

LOAD 

(lb&in) 

80 

77 

SEAM 
PEEL ADHESI$ IN 

OUTER 

BREAK TRACK 

TYPE LOAD 

(Ibslin) 

FTBSE’ 78 

FTBSE’ 79 

BREAK 
TYPE 

,T,-BSE’ 

FTB!jEl 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Predsion &synthetic Laboratoties 



TABLE 7. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990081 

PGL CONTROL NO. : 40638 16-Aug-99 

CLIENT SAMPLE ID : DS- 36 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic Laboratories 



TABLE 8. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-I 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 5990081 

PGL CONTROL NO. : 40639 16-Aug-99 

CLIENT SAMPLE ID : DS- 37 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK BREAK 
STRENGTH TYPE LOAD TYPE LOAD TYPE 

(Ibdin) (Ibs/in) (Itdin) 

85 FTBBRK 78 FTBSE’ 76 FTBSE’ 

84 FTBBRK 77 FTBSE’ - 73 FTESE’ 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Preclstson Geosynthetic Laboratories 



TABLE 9. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 5990081 

PGL CONTROL NO. : 40640 16-Aug-99 

CLIENT SAMPLE ID : DS- 38 

STRENGTH PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic L&orator&s 



Precision Geosynthetic Laboratories 

August 17,1999 
RECEIVED 

Ms. Nicole Miller 
GEOPAClFlC LINING, /NC. 
1300 Dexter Avenue North, Suite 205 

SEP 0 I 1999 
GEOPACIFIC LlNlNG 

Seattle, Washington 98109 

Dear Ms. Miller: RE: Norfolk, Job #I 584 / P.O. No. 1584-l 881 

Thank you for consulting Precision Geosynthetic Laboratories for your material 
testing needs. 

Enclosed is the laboratory report for the testing of eleven (11) 40 mil LLDPE seam 
samples received August 17, 1999. 

It should be noted that the test specimen and test sample used for this report was 
believed to be representative of the material produced under the designation herein 
stated. However, these results are indicative of only the specimens that were actually 
tested. The testing herein is based upon accepted industry practice as well as the test 
method fisted. Precision Geosynthetic Laboratories neither accepts responsibility for nor 
makes claims to the final use and purpose of the material. 

By accepting the data and results represented on this report, Client agrees to limit the 
liability of Precision Geosynthetic Laboratories from Client and all other parties for claims 
arising out of the use of this data to the cost for the respective test(s) represented in this 
report, and Client agrees to indemnify and hold harmless Precision Geosynthetic 
Laboratories from and against all liability in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence and 
disclosed to other parties only with the authorization of Client or Precision Geosynthetic 
Laboratories. 

If you have any questions or if we may be of further service, please do not hesitate to call 
at 800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Enclosure: (Job No. J990082) 

1742 West Katella Ave., Suite #4, Orange, CA 92867 TEL : (714) 744-4599 FAX : (714) 744-0357 



Precision Geosynthetic Laboratories 

August 17, 1999 

VERIFICATION OF MATERIAL PROPERTIES 
40 Mil LLDPE Seams 

NORFOLK, JOB #1584 / P.O. NO. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 
(Reference: PGL Job No. J990082) 

MATERIAL DESCRIPTION: 40 mil LLDPE seams No. o! MATERIALS: (11) 

ORIGIN OF MATERIAL: GEOPACIFIC LINING, INC. I Seattle, WA 

DATE RECEIVED: August 17, 1999 SHIPPER: Federal Express. 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID 

DS- 39 
DS- 40 
DS- 41 
DS- 42 
DS- 43 
DS- 44 
DS- 45 
DS- 46 
DS- 47 
DS- 48 
DS- 49 

PRECISION CONTROL NUMBER 

C #4064 1 
C #40642 
C MO643 
C ##40644 
C #/40645 
C #40646 
C #+I0647 
C #40648 
C #MO649 
C #40650 
C #40651 

TESTS REQUIRED: 

DESCRIPTION TEST METHOD 

Seam Peel Adhesion ASTM D4437 
Bonded Seam Strength ASTM D4437 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory at 22’2 2°C 
(71.6 + 3.6”F) and at 60 + 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Tables 1 through 11. The units in which the data are reported are 
included on the tables, Break types are defined as Film- tear bond (FTB) and separation (AD). 

PRECISION GEOSYNTHETIC WORATORIES 
_/’ 

Technical Direc 
Orange, CA 92867 TEL : (714) 744-4599 FAX : (714) 7440357 



TABLE 1. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 5990082 

PGL CONTROL NO. : 40641 I?-Aug-99 

CLIENT SAMPLE ID : DS- 39 

I BONDED SEAM 
STRENGTH 

SHEAR 
STRENGTH 

(Ibslin) 

BREAK 
TYPE 

90 FTBBRK 

88 FTBBRK 

89 FTBERK 

FTBBRK 

FTBBRK 

T SEAM 
PEEL ADHESION 

INNER 

TRACK 

LOAD 

(Ibdin) 

BREAK 
TYPE 

82 FTBSE’ 

78 FTBSE’ 

82 FTBSE’ 

79 FTBSE’ 

82 FTBSE’ 

81 77 

2 1 

36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF .&AM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

OUTER 

TRACK 

LOAD 

(Ibshn) 
I 

BREAK 
TYPE 

79 FTBSE’ 

77 FTBSE’ 

76 FTBSE’ 

77 FTB=’ 

78 FTEISE’ 

Precision Geosynthetic Laboratories 



TABLE 2. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 5990082 

PGL CONTROL NO. : 40642 17-Aug-99 

CLIENT SAMPLE ID : DS- 40 

BONDED SEAM 
STRENGTH 

SHEAR 
STRENGTH 

(Ibdin) 

85 

90 

89 

88 

84 

A vg. 87 

! 

S.D. 3 

Specs 40 min. 

BREAK 
TYPE 

FTBBRK 

FTBBRK 

FTBaRK 

FTBBRK 

FTBBRK 

3REAK DESCRIPTION, HOT- WEDGE SEAM: 

INNER 

TRACK 

LOAD 

(Ibslin) 

83 

77 

79 

76 

79 

3 

36 min. 

SEAM 
PEEL ADHESION 

BREAK 
TYPE 

FTBSE1 

FTBSE’ 

FTBSE’ 

FTB=’ 

FTBSE’ 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

OUTER 

TRACK 

LOAD 

(Ibdin) 

83 

81 

83 

82 

82 

2 

36 min. 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

Precision Geosynthetic Laboratories 



TABLE 3. 
MATERIAL PROPERTIES 

h 

E 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990082 

PGL CONTROL NO. : 40643 17-Aug-99 

CLIENT SAMPLE ID : DS- 41 

BONDED SEAM 
STRENGTH 

SHEAR 
STRENGTH 

(Ibdin) 

BREAK 
TYPE 

81 FTBBRK 

83 FTBBRK 

82 FTBBRK 

84 FTBBRK 

80 FTBBRK 

Avg. 82 

S.D. 2 

Specs 40 min. 

iREAK DESCRIPTION, HOT- WEDGE SEAM: 

INNER 

TRACK 

LOAD 

(Ibshn) 

BREAK 
TYPE 

80 FTBSE’ 

84 FTBSE’ 

80 FTBSE’ 

77 FTBSE’ 

80 FTBSE’ 

80 

2 

36 min. 

SEAM 
PEEL ADHESION 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

OUTER 

TRACK 

LOAD 

(Ibshn) 

75 

84 

82 

79 

79 

80 

3 

36 min. 

BREAK 
TYPE 

FTBSE’ 

FTESE’ 

FTBSE’ 

FTEISE’ 

FTBSE’ 

Precision Geosynthetic Laboratories 



TABLE 4. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990082 

PGL CONTROL NO. : 40644 17-Aug-99 

CLIENT SAMPLE ID : DS- 42 

BONDED SEAM 
STRENGTH 

SHEAR 
STRENGTH 

(Ibshn) 

89 

90 

88 

85 

85 

Avg. 

S.D. 

Specs 

87 

2 

40 min. 

BREAK 
TYPE 

FTBBRK 

FTBBRK 

FTBBRK 

FTBBRK 

FTBBRK 

INNER 

TRACK 

LOAD 

(lb&in) 

83 

84 

83 

83 

85 

84 

1 

36 min. 

SEAM 
PEEL ADHESION 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

O’JTER 

TRACK 

LOAD 

(Ibdin) 

83 

80 

82 

85 

83 

2 

36 min. 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

Precision Geosynthetic Laboratories 



TABLE 5. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 5990082 

PGL CONTROL NO. : 40645 

CLIENT SAMPLE ID : DS- 43 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK 

STRENGTH TYPE LOAD TYPE LOAD 

(Ibdin) (Ibdin) (Ibdin) 

89 FTBBRK 76 FTBSE1 76 

89 FTBBRK 80 FTBSE’ 74 

85 FTBBRK 78 FTBSE’ 79 

92 FTBBRK 74 FTBSE’ 75 

84 FTBBRK 79 FTBSE’ 77 

Avg. 88 77 76 

SD. 3 2 2 

Specs 40 min. 36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

17-Pug-99 

BREAK 
TYPE 

FTB:SEl 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

Precision Geosynthetic Laboratories 



TABLE 6. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990082 

PGL CONTROL NO. : 40646 

CLIENT SAMPLE ID : DS- 44 

BONDED SEAM 
STRENGTH 

SHEAR 
STRENGTH 

(Ibdin) 

85 

86 

87 

86 

S.D. 1 

Specs 40 min. 

BREAK 
TYPE 

FTBBRK 

FTBBRK 

FTBsRK 

FTBBRK 

FTBBRK 

17-Aug-99 

INNER 

TRACK 

LOAD 

(Ibdin) 

80 

76 

79 

76 

77 

2 

36 min. 

SEAM 
PEEL ADHESION 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

OUTER 

TRACK 

LOAD 

(I Win) 

83 

84 

82 

81 

3 

36 min. 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

Precision Geosynthetic Laboratories 



TABLE 7. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #1584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990082 

PGL CONTROL NO. : 40647 

CLIENT SAMPLE ID : DS- 45 

BONDED SEAM 
STRENGTH 

SHEAR 
STRENGTH 

(Ibdin) 

85 

86 

84 

90 

87 

BREAK 
TYPE 

FTBBRK 

FTBBRK 

FTBBRK 

FTBBRK 

FTBBRK 

17-Aug-99 

INNER 

TRACK 

LOAD 

(Ibs/in) 

BREAK 
TYPE 

OUTER 

TRACK 

LOAD 

(ibslin) 

76 FTBSE’ 74 

76 FTBSE’ 76 

81 FTBSE1 78 

75 FTBSE’ 73 

80 FTBSE’ 73 

78 75 

3 2 

36 min. 36 min. 

SEAM 
PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 - BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

BREAK 
TYPE 

F,-B”E’ 

F-,-BE’ 

F,-B”E’ 

FTB:jEl 

FTBSE’ 

Precision Geosynthetic Laboratories 



TABLE 8. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990082 

PGL CONTROL NO. : 40648 17-Aug-99 

CLIENT SAMPLE ID : DS- 46 

STRENGTH PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic Laboratories 



TABLE 9. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 5990082 

PGL CONTROL NO. : 40649 17-Pug-99 

CLIENT SAMPLE ID : DS- 47 

I I 
BONDED SEAM 

STRENGTH 

SHEAR 
STRENGTH 

(Ibshn) 

BREAK 
TYPE 

87 FTBRRK 

86 FTBEHK 

93 FTBBRK 

87 FTBBRK 

87 FTBBRK 

A vg. 88 

SD. 3 

Specs 40 min. 

SEAM 

PEEL ADHESION 

INNER 

TRACK 

LOAD 

(Ibdin) 

BREAK 
TYPE 

0 JTER 

TRACK 

LOAD 

(Ibs/in) 

87 FTBSE’ 88 

78 FTBSE’ 85 

83 FTBSE’ 84 

78 FTBSE’ 81 

73 FTBSE’ 83 

80 84 

5 3 

36 min. 3i min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

Precision Geosynthetic Laboratories 



TABLE 10. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990082 

PGL CONTROL NO. : 40650 17-Aug-99 

CLIENT SAMPLE ID : DS- 48 

BONDED SEAM 
STRENGTH 

SHEAR 
STRENGTH 

(Ibdin) 

84 

86 

88 

92 

/ ~lis / 4OLin. 

BREAK 
TYPE 

FTBsRK 

FTBBRK 

FTBERK 

FTBBRK 

FTBBRK 

INNER 

TRACK 

LOAD 

(Ibdin) 

82 

82 

83 

87 

82 

83 

2 

36 min. 

SEAM 

PEEL ADHESION 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

OUTER 

TRACK 

LOAD 

(Ibs/in) 

81 

81 

82 

82 

2 

36 min. 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

Precision Geosynthetic Lat8oratories 



TABLE 11. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #1584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 5990082 

PGL CONTROL NO. : 40651 17-Aug-99 

CLIENT SAMPLE ID : DS- 49 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK BREAK 
STRENGTH TYPE LOAD TYPE LOAD TYPE 

(Ibslin) (Ibslin) (Ibdin) 

83 FTBBRK 83 FTB=’ 83 FTBSE’ 

86 FTBeRK 87 FTBSE’ 80 FTBSE’ 

87 FTBBRK 85 FTBSE’ 76 FTBSE’ 

90 FTBBRK 84 FTBSE1 77 FTBSE’ 

84 FTBBRK 84 FTB=’ 73 FTBSE’ 

Avg. 86 85 78 

S.D. 3 2 4 

Specs 40 min. 36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic Laboratories 



Precision Geosynthetic Laboratories 

August 18,1999 RECEIVED 

SEP o 1 1999 
Ms. Nicole Miller 
GEOPACIFIC LINING, INC. GEOPACIFIC LIM 

1300 Dexter Avenue North, Suite 205 
Seattle, Washington 98709 

Dear Ms. Miller: RE: Norfolk, Job #1584 I P.O. No. 1584-1881 

Thank you for consulting Precision Geosynthetic Laboratories for your material 
testing needs. 

Enclosed is the laboratory report for the testing of eleven (11) 40 mil LLDPE seam 
samples received August 18, 1999. 

It should be noted that the test specimen and test sample used for this report was 
believed to be representative of the material produced under the designation herein 
stated. However, these results are indicative of only the specimens that were actually 
tested. The testrng herein is based upon accepted industry practrce as well as the test 
method listed. Precision Geosynthetic Laboratories neither accepts responsibility for nor 
makes claims to the final use and purpose of the material. 

By accepting the data and results represented on this report, Client agrees to limit the 
liability of Precision Geosynthetic Laboratories from Client and all other parties for claims 
arising out of the use of this data to the cost for the respective test(s) represented in this 
report, and Client agrees to indemnify and hold harmless Precision Geosynthetic 
Laboratories from and against all liability in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence and 
disclosed to other parties only with the authorization of Client or Preci:;ion Geosynthetic 
Laboratories. 

If you have any questions or if we may be of further service, please do not hesitate to call 
at 800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

,..’ 

Enclosure: (Job No. J990087) 

Technical Dikctor 

1742 West Katella Ave., Suite #4, Orange, CA 92867 TEL : (714) 744-4599 FAX : (714) 7440357 



Precision Geosynthetic Laboratories 

August 18, 1999 

VERIFICATION OF MATERIAL PROPERTIES 
40 Mil LLDPE Seams 

NORFOLK, JOB #I 584 / P.O. NO. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 
(Reference: PGL Job No. J990087) 

MATERIAL DESCRIPTION: 40 mil LLDPE seams No. of MATERIALS: (11) 

OdlGlN OF MATERIAL: GEOPACIFIC LINING, INC. / Seattle, WA 

DATE RECEIVED: August 18, 1999 

SAMPLE IDENTIFICATIONS: 

SHIPPER: Federal Express. 

SAMPLE ID 

DS- 50 
DS- 51 
DS- 52 
DS- 53 
DS- 54 
DS- 55 
DS- 56 
DS- 57 
DS- 58 
DS- 59 
DS- 32C 

TESTS REQUIRED: 

PRECISION CONTROL NUMBER 

C #40677 
C #IO678 
C #MO679 
c #40680 
c ##IO681 
C #IO682 
C #40683 
C I#40684 
C ##IO685 
c #40686 
C &IO687 

DESCRIPTION TEST METHOD 

Seam Peel Adhesion .ASTM D4437 
Bonded Seam Strength ASTM D4437 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory at 22 + 2’C 
(71.6 + 3.6”F) and at 60 + 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Tables 1 through 11. The units in which the data are reported are 
included on the tables. Break types are defined as Film- tear bond (FTB) and separation (AD). 

PRECISION GEOSYNTHETIC LABORATORIES 
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TABLE 1. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990087 

PGL CONTROL NO. : 40677 18-Aug-99 

CLIENT SAMPLE ID : DS- 50 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

Precision Geosynthetic Laboratories 



BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK BREAK 
STRENGTH TYPE LOAD TYPE LOAD TYF’E 

(Ibslin) (Ibdin) (Ibs/in) 

90 FTBBRK 76 FTBSE’ 79 FTBSE’ 

88 FTBaRK 78 FTBSE’ 79 FTBSE’ 

86 FTBBRK 77 FTBSE’ 79 FTBSE’ 

89 FTBBRK 83 FTBSE’ 83 FTBSE’ 

87 FTBBRK 84 FTBSE’ 82 FTBSE’ 

Avg. 88 80 80 

S.D. 2 4 2 

Specs 40 min. 36 min. 36 min. 

TABLE 2. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990087 

PGL CONTROL NO. : 40678 18-Aug-99 

CLIENT SAMPLE ID : DS- 51 

Precision Geosynthetic Laboratories 



TABLE 3. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #1584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990087 

PGL CONTROL NO. : 40679 I&Aug-99 

CLIENT SAMPLE ID : DS- 52 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

Precision Geosynthetic Laboratories 



TABLE 4. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-I 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990087 

PGL CONTROL NO. : 40680 1 a-Aug-99 

CLIENT SAMPLE ID : DS- 53 

BONDED SEAM 
STRENGTH 

SHEAR 
STRENGTH 

(Ibdin) 

91 

85 

86 

85 

87 

A vg. 87 

-I-- 

SD. 2 

Specs 40 min. 

BREAK 
TYPE 

FTBERK 

FTBBRK 

FTBBRK 

FTBBRK 

FTBBRK 

I, 

INNER 

TRACK 

LOAD 

(Ibs/in) 

83 

84 

82 

81 

75 

81 

4 

36 min. 

SEAM 
PEEL ADHESION 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

OUTER 

TRACK 

LOAD 

(Ibdin) 

79 

84 

80 

82 

80 

81 

2 

36 min. 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

Precision Geosynthetic Laboratories 



TABLE 5. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #1584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990087 

PGL CONTROL NO. : 40681 I$-Aug-99 

CLIENT SAMPLE ID : DS- 54 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

Precision Geosynthetic Laboratorbs 



TABLE 6. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990087 

PGL CONTROL NO. : 40682 

CLIENT SAMPLE ID : DS- 55 

I$-Aug-99 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK BREAK 
STRENGTH TYPE LOAD TYPE LOAD TYPE 

(Ibs/in) (Ibslin) (Ibdin) 

83 FTBBRK 81 FTBSE1 81 FTBSE1 

80 FTBBRK 77 FTBSE’ . 81 FTBSE’ 

77 FTBBRK 75 FTB=’ 80 FTBSE’ 

79 FTBBRK 82 FTB=’ 84 FTBSE’ 

76 FTBBRK 77 FTBSE1 76 FTBSE’ 

A vg. 79 78 80 

S.D. 3 3 3 

Specs 40 min. 36 min. 36 min. 

Precision Geosynthetb Laboratorks 



TABLE 7. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990087 

PGL CONTROL NO. : 40683 

CLIENT SAMPLE ID : DS- 56 

I$-Aug-99 

STRENGTH PEEL ADHESION 

PrecisSon Geosynthetic LaboratorIes 



--., 
i / / -, .^ 

TABLE 8. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #1584 / P.O. No. 1584-I 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 5990087 

PGL CONTROL NO. : 40684 I$-Hug-99 

CLIENT SAMPLE ID : DS- 57 

Avg. 

S.D. 

Specs 

BONDED SEAM 
STRENGTH 

SHEAR BREAK 
STRENGTH TYPE 

(Ibdin) 

86 FTBBRK 

88 FTBBRK 

84 FTBBRK 

85 FTBBRK 

85 FTBBRK 

86 

2 

40 min. 

INNER 

TRACK 

LOAD 

(Ibslin) 

55 

56 

75 

79 

57 

64 

12 

36 min. 

SEAM 
PEEL ADHESION 

OUTER 

BREAK TRACK 

TYPE LOAD 

(Ibdin) 

AD 63 

AD 59 

AD 47 

AD 38 

AD 62 

54 

11 

36 min. 

BREAK 
TYF’E 

AD 

AL) 

AD 

AL) 

AL) 

Precision Geosynthetic Laboratories 



TABLE 9. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 5990087 

PGL CONTROL NO. : 40685 18-Aug-99 

CLIENT SAMPLE ID : DS- 58 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

STRENGTH 

Precision Geosynthetic Laboratoties 



TABLE 10. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 5990087 

PGL CONTROL NO. : 40686 18-Aug-99 

CLIENT SAMPLE ID : DS- 59 

A vg. 

S.D. 

Specs 

BONDED SEAM 
STRENGTH 

SHEAR BREAK 
STRENGTH TYPE 

(Ibdin) 

90 FTBBRK 

83 FTBBRK 

88 FTBERK 

86 FTBBRK 

82 FTBERK 

86 

3 

40 min. 

INNER 

TRACK 

LOAD 

(Ibdin) 

77 

79 

77 

79 

80 

78 

1 

36 min. 

SEAM 
PEEL ADHESION 

0 JTER 

BREAK TRACK 

NPE LOAD 

(Ibdin) 

FTBSE’ 31 

FTBSE’ 51 

FTBSE’ 52 

FTBSE’ 38 

FTBSE’ 42 

43 

9 

3C min. 

BREAK 
NF’E 

AD 

AD 

AD 

AD 

AD 

Precisiion Geosynthetb LaboratorBes 



TABLE 11. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990087 

PGL CONTROL NO. : 40687 18-Aug-99 

CLIENT SAMPLE ID : DS- 32C 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

Precision Geosynthetk LaboratorSes 



Precision Geosynthetic Laboratories 

August 19,1999 

RECElVED 

Ms. Nicole Miller 
GEOPACIFIC LINING, INC. 
1300 Dexter Avenue North, Suite 205 
Seattle, Washington 98109 

Dear Ms. Miller: RE: Norfolk. Job #I 584 / P.O. No. 1584-l 881 

Thank you for consulting Precision Geosynthetic Laboratories for your material 
testing needs. 

Enclosed is the laboratory report for the testing of one (1) 40 mil LLDPE seam sample 
received August 19, 1999. 

It should be noted that the test specimen and test sample used for this report was 
believed to be representative of the material produced under the designation herein 
stated. However, these results are indicative of only the specimens that were actually 
tested. The testing herein is based upon accepted industry practice as well as the test 
method listed. Precision Geosynthetic Laboratories neither accepts responsibility for nor 
makes claims to the final use and purpose of the material. 

By accepting the data and results represented on this report, Client agrees to limit the 
liability of Precision Geosynthetic Laboratories from Client and all other parties for claims 
arising out of the use of this data to the cost for the respective test(s) represented in this 
report, and Client agrees to indemnify and hold harmless Precision Geosynthetic 
Laboratories from and against all liability in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence and 
disclosed to other parties only with the authorization of Client or Precision Geosynthetic 
Laboratories. 

If you have any questions or if we may be of further service, please do not hesitate to call 
at 800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Enclosure: (Job No. J990090) 

a* 
Ronald E. Be oer 
Technical Dir&t& 

1742 West Katella Ave., Suite #4, Orange, CA 92867 TEL : (714) 744-4599 FAX : (714) 744-0357 



Precision Geosynthetic Laboratories 

August 19, 1999 

VERIFICATION OF MATERIAL PROPERTIES 
40 Mil LLDPE Seam 

NORFOLK, JOB #I 584 / P.O. NO. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 
(Reference: PGL Job No. JSSOOSO) 

MATERIAL DESCRIPTION: 40 mil LLDPE seam No. of MATERIALS: (1) 

ORIGIN OF MATERIAL: GEOPACIFIC LINING, INC. / Seattle, WA 

DATE RECEIVED: August 19, 1999 SHIPPER: Federal Express. 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID PRECISION CONTROL NUMBER 

DS- 34A c MO717 

TESTS REQUIRED: 

DESCRIPTION TEST METHOD 

Seam Peel Adhesion ASTM D4437 
Bonded Seam Strength ASTM D4437 

TEST CONDITIONS: The sample was conditioned for a minimum one hour in the laboratory at 22 2 2°C 
(71.6 f 3.6”F) and at 60 + 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Table 1. The units in which the data are reported are included on the 
table. Break types are defined as Film- tear bond (FTB) and separation (AD). 

PRECISION GEOSYNTHETIC LABORATORIES 

1742 West Katella Ave., Suite #4, Orange, CA 92867 TEL : (714) 744-4599 FAX : (714) 744-0357 



TABLE 1. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 5990090 

PGL CONTROL NO. : 40717 19-Aug-99 

CLIENT SAMPLE ID : DS- 34A 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK 

STRENGTH TYPE LOAD TYPE LOAD 

(Ibsh) (Ibdin) (Ibsh) 

75 FTBBRK 79 FTBSE’ 75 

84 FTBBRK 81 FTBSE’ 79 

85 FTBBRK 83 FTBSE’ 86 

88 FTBeRK 82 FTBSE’ 78 

84 FTBERK 73 FTBSE’ 78 

Avg. 83 80 79 

S.D. 5 4 4 

Specs 40 min. 36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 



Precision Geosynthetic Laboratories 

August 20, 1999 

Ms. Nicole Miller 
GEOPACINC LINING, INC. 
1300 Dexter Avenue North, Suite 205 
Seattle, Washington 98109 

Dear Ms. Miller: RE: Norfolk, Job #I584 / P.O. No. 1584-1881 

Thank you for consulting Precision Geosynthetic Laboratories for your material 
testing needs. 

Enclosed is the laboratory report for the testing of three (3) 40 mil LLDPE seam samples 
received August 20, 1999. 

It should be noted that the test specimen and test sample used for this report was 
believed to be representative of the material produced under the designation herein 
stated. However, these results are indicative of only the specimens that were actually 
tested. The testing herein is based upon accepted industry practice as well as the test 
method listed. Precision Geosynthetic Laboratories neither accepts responsibility for nor 
makes claims to the final use and purpose of the material. 

By accepting the data and results represented on this report, Client agrees to limit the 
liability of Precision Geosynthetic Laboratories from Client and all other parties for claims 
arising out of the use of this data to the cost for the respective test(s) represented in this 
report, and Client agrees to indemnify and hold harmless Precision Geosynthetic 
Laboratories from and against all liability in excess of the aforementioned limit, 

The test data and all associated project information shall be held in confidence and 
disclosed to other parties only with the authorization of Client or Precision Geosynthetic 
Laboratories. 

If you have any questions or if we may be of further service, please do not hesitate to call 
at 800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETK LABORATORIES 

Enclosure: (Job No. J990097) 

Technical wrector 

1742 West Katella Ave., Suite #4, Orange, CA 92867 TEL : (714) 744-4599 FAX : (714) 744-0357 



Precision Geosynthetic Laboratories 

August 20, 1999 

VERIFICATION OF MATERIAL PROPERTIES 
40 Mil LLDPE Seam 

NORFOLK, JdB #I 584 I P.O. NO. 1584-I 881 

FOR: GEOPAClFlC LINING, INC. 
(Reference: PGL Job No. J990097) 

MATERIAL DESCRIPTION: 40 mil LLDPE seam No. of MATERIALS: (3) 

ORIGIN OF MATERIAL: GEOPACIFIC LINING, INC. / Seattle, WA 

DATE RECEIVED: August 20, 1999 SHIPPER: Federal Express 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID PRECISION CONTROL NUMBER 

DS- 548 c #40771 
DS- 57A C #40,772 
DS- 59A c #40773 

TESTS REQUIRED: 

DESCRIPTION TEST METHOD 

Seam Peel Adhesion 
Bonded Seam Strength 

ASTM D4437 
ASTM D4437 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory at 22 + 2’C 
(71.6 + 3.6”F) and at 60 + 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Tables 1 through 3. The units in which the data are reported are 
included on the tables, Break types are defined as Film- tear bond (FTB) and separation (AD). 

PRECISION GEOSYNTHETIC LABORATORIES 
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Quality Assuranc 
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TABLE 1. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 5990097 

PGL CONTROL NO. : 40771 20-Aug-99 

CLIENT SAMPLE ID : DS- 54B 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 



TABLE 2. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 

PGL CONTROL NO. : 

CLIENT SAMPLE ID : 

BONDED SEAM 
STRENGTH 

SHEAR BREAK 
STRENGTH TYPE 

(Ibdin) 

84 

87 

85 

83 

86 

II 
Avg. 85 

S.D. 2 

Specs 40 min. 

FTBBRK 

FTBBRK 

FTBERK 

FTBERK 

FTBBRK 

5990097 

40772 20-Aug-99 

DS- 57A 

INNER 

TRACK 

LOAD 

(Ibdin) 

BREAK 
TYPE 

OUTER 

TRACK 

LOAD 

(Ibdin) 

74 FTB=’ 88 

77 FTBSE’ 88 

72 FTBSE’ 77 

79 FTBSE’ 84 

74 FTBSE’ 73 

75 82 

3 7 

36 min. 36 min. 

SEAM 
PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

_. ., 
‘3 .i ,( ,_i-. 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTB=’ 

FTBSE’ 



TABLE 3. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 5990097 

PGL CONTROL NO. : 40773 20-Aug-99 

CLIENT SAMPLE ID : DS- 59A 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Brecislon Geosynthetis Latmratorb~ 



Precision Geosynthetic Laboratories 

August 25, 1999 

Ms. Nicole Miller 
GEOPACIFIC LINING, INC. 
1300 Dexter Avenue North, Suite 205 
Seattle, Washington 98109 

--.. 

,p..... 
‘,,< 

Dear Ms. Miller: RE: Norfolk, Job #1584 / P.O. No. 1584-1881 

Thank you for consulting Precision Geosynthetic Laboratories for your material 
testing needs. 

Enclosed is the laboratory report for the testing of ten (10) 40 mil LLDPE seam samples 
received August 25, 1999. 

It should be noted that the test specimen and test sample used for this report was 
believed to be representative of the material produced under the designation herein 
stated. However, these results are indicative of only the specimens ihat were actually 
tested. The testing herein is based upon accepted industry practice as well as the test 
method listed. Precision Geosynthetic Laboratories neither accepts responsibility for nor 
makes claims to the final use and purpose of the material. 

By accepting the data and results represented on this report, Client agrees to limit the 
liability of Precision Geosynthetic Laboratories from Client and all other parties for claims 
arising out of the use of this data to the cost for the respective test(s) represented in this 
report, and Client agrees to indemnify and hold harmless Precision Geosynthetic 
Laboratories from and against all liability in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence and 
disclosed to other parties only with the authorization of Client or Precision Geosynthetic 
Laboratories. 

If you have any questions or if we may be of further service, please do not hesitate to call 
at 800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Enclosure: (Job No. J990112) 

Technical Director 

1742 West Katella Ave., Suite #4, Orange, CA 92867 TEL : (714) 744-4599 FAX : (714) 744-0357 



Precision Geosynthetic Laboratories 

August 25, 1999 
VERIFICATION OF MATERIAL PROPERTIES 

40 Mil LLDPE Seams 
NORFOLK, JOB #I 584 / P.O. NO. 1584-I 881 

FOR: GEOPACIFIC LINING, INC. 
(Reference: PGL Job No. 5990112) 

MATERIAL DESCRIPTION: 40 mil LLDPE seams No. of MATERIALS: (10) 

ORIGIN OF MATERIAL: GEOPACIFIC LINING, INC. I Seattle, WA 

DATE RECEIVED: August 25, 1999 SHIPPER: Federal Express. 

SAMPLE IDENTIFICATIONS: 

SAMPLE ID PRECISION CONTROL NUMBER 

DS- 60 
DS- 61 
DS- 62 
DS- 63 
DS- 64 
DS- 65 
DS- 66 
DS- 67 
DS- 68 
DS- 69 

c #40904 
c #MO905 
C #40906 
c ##40907 
C ##40908 
c #40909 
c #40910 
c #40911 
c #MO912 
c #+I0913 

TESTS REQUIRED: 

DESCRIPTION TEST METHOD 

Seam Peel Adhesion 
Bonded Seam Strength 

ASTM D4437 
ASTM D4437 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory at 22 + 2’C 
(71.6 + 3.6”F) and at 60 2 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Tables 1 through IO. The units in which the data are reported are 
included on the tables. Break types are defined as Film- tear bond (FTB) and separation (AD). 

PRECISION GEOSYNTHETIC LABORATORIES 

Quality Assurance 

1742 West Katella Ave., Suite #4, Orange, CA 92867 TEL : (714) 744-4599 FAX : (714) 744-0357 



TABLE 1. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-I 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990112 

PGL CONTROL NO. : 40904 25-Aug-99 

CLIENT SAMPLE ID : DS- 60 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK ? RACK BREAK 
STRENGTH TYPE LOAD TYPE LOAD TY F’E 

(Ibslin) (Ibdin) (Ibdin) 

86 FTBBRK 76 FTB=’ 79 FTBSE’ 

91 FTBERK 80 FTBSE’ 84 FTBSE’ 

93 FTBBRK 78 FTBSE’ 77 FTBSE’ 

88 FTBBRK 75 FTBSE’ 77 FTBSE’ 

94 FTBBRK 76 FTBSE’ 77 FTBSE’ 

Avg. 90 77 79 

S.D. 3 2 3 

Specs 40 min. 36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Pm&ion Geosynthetic Laboratoriesr 



TABLE 2. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990112 

PGL CONTROL NO. : 40905 25Aug-99 

CLIENT SAMPLE ID : DS- 61 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic Laboratories 



TABLE 3. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990112 

PGL CONTROL NO. : 40906 25-Aug-99 

CLIENT SAMPLE ID : DS- 62 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

I 
I 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK BREAK 
STRENGTH TYPE LOAD TYPE LOAD TYPE 

(ibshn) (Ibdin) (Ibdin) 

92 FTBERK 83 FTBSE’ 81 FTB!jEl 

j -j. 91 FTBBRK 77 FTBSE’ 84 F-,-BSE’ 

99 FTBBRK 79 FTB=’ 76 FTBSEI 

97 FTBBRK 84 FTBSE’ 83 FTB:jEl 

Specs 40 min. 36 min. 36 min. ! 

88 FTBBRK 82 FTB=’ 76 F,-8%' 

Avg. 93 81 80 

S.D. 5 3 4 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic Laboratories 



TABLE 4. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990112 

PGL CONTROL NO. : 40907 25Aug-99 

CLIENT SAMPLE ID : DS- 63 

PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic Laboratories 



TABLE 5. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #1584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990112 

PGL CONTROL NO. : 40908 25-Aug-99 

CLIENT SAMPLE ID : DS- 64 

BONDED SEAM 
STRENGTH 

SHEAR BREAK 
STRENGTH TYPE 

(Ibslin) 

79 

a4 

a3 

77 

76 

Avg. 80 

S.D. 4 

Specs 40 min. 

FTBBRK 

FTBBRK 

FTBBRK 

FTBBRK 

FTBBRK 

INNER 

TRACK 

LOAD 

(Ibslin) 

73 

74 

75 

72 

71 

73 

2 

36 min. 

SEAM 
PEEL ADHESION 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

3REAK DESCRIPTION, HOT- WEDGE SEAM: E 

AD 

BRK 

ADHESION FAILURE. 

BREAK IN SHEETING 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

I : .i’ ‘^ 

OUTER 

TRACK 

LOAD 

(Ibdin) 

73 

78 

82 

78 

76 

77 

3 

36 min. 

BREAK 
TYF’E 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

Precision Geosynthetic Laboratories 



TABLE 6. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #1584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : JSSOI 12 

PGL CONTROL NO. : 40909 

CLIENT SAMPLE ID : DS- 65 

25-Aug-99 

STRENGTH PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SET BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic Laboratoties 



TABLE 7. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990112 

PGL CONTROL NO. : 40910 25-Aug-99 

CLIENT SAMPLE ID : DS- 66 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK 

STRENGTH TYPE LOAD TYPE LOAD 

(Ibdin) (Ibdin) (Ibdin) 

77 FTBBRK 79 FTBSE’ 79 

83 FTBBRK 77 FTBSE’ 77 

78 FTBERK 79 FTBSE’ 79 

79 FTBBRK 83 FTBSE’ 78 

74 FTBBRK 74 FTBSE’ 77 

Avg. 78 78 78 

S.D. 3 3 1 

Specs 40 min. 36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

Precision Geosynthetic Laboratories 



TABLE 8. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : J990112 

PGL CONTROL NO. : 40911 25Aug-99 

CLIENT SAMPLE ID : DS- 67 

BONDED SEAM 
STRENGTH 

SHEAR 
STRENGTH 

(Ibdin) 

83 

76 

76 

78 

40 min. 

BREAK 
TYPE 

FTBBRK 

FTBBRK 

FTBBRK 

FTBBRK 

FTBBRK 

INNER 

TRACK 

LOAD 

(Ibshn) 

78 

76 

76 

77 

1 

36 min. 

SEAM 
PEEL ADHESION 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

OUTER 

TRACK 

I-OAD 

(Ibs/in) 

78 

76 

2 

36 min. 

BREAK 
TYPE 

FTBSE1 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

Precition Geosynthetic Laboratories 



TABLE 9. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 5990112 

PGL CONTROL NO. : 40912 25-bug-99 

CLIENT SAMPLE ID : DS- 68 

BONDED SEAM 
STRENGTH 

SHEAR 
STRENGTH 

(lbdin) 

79 

81 

80 

I 

82 

77 

A vg. 80 

S.D. 2 

Specs 40 min. 

BREAK 
TYPE 

FTBBRK 

FTBBRK 

FTBBRK 

FTBBRK 

FTBERK 

INNER 

TRACK 

LOAD 

(Ibdin) 

BREAK 
TYPE 

OUTER 

TRACK 

LOAD 

(Ibshn) 

79 FTBSE’ 79 

89 FTBSE’ 80 

75 FTBSE’ 82 

83 FTBSE’ 88 

81 FTBSE’ 78 

81 81 

5 4 

36 min. 36 min. 

SEAM 
PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

BREAK 
TYPE 

F-,-@SE' 

FTB"E' 

FTBsE’ 

FTBsE’ 

FTBSE’ 

Pm&ion Geosynthetic Laboratories 



TABLE 10. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

E 3REAK DESCRIPTION, HOT- WEDGE SEAM: 

PGL JOB NO. : J990112 

PGL CONTROL NO. : 40913 

CLIENT SAMPLE ID : DS- 69 

BONDED SEAM 
STRENGTH 

SHEAR 
STRENGTH 

(Ibshn) 

79 

76 

84 

77 

Avg. 

S.D. 

Specs 

79 

3 

40 min. 

BREAK 
TYPE 

FTBBRK 

FTBERK 

FTBERK 

FTBBRK 

FTBBRK 

25-Aug-99 

SEAM 
PEEL ADHESION 

INNER 

TRACK 

LOAD 

(Ibdin) 

BREAK 
TYPE 

OUTER 

TRACK 

LOAD 

(Ibdin) 

BREAK 
TYPE 

82 FTBSE’ 84 FTBSE’ 

74 FTBSE’ 77 FTBSE’ 

77 FTBSE’ 76 FTBSE’ 

77 FTBSE’ 78 FTBSE’ 

75 FTBSE’ 77 FTBSE’ 

77 78 

3 3 

36 min. 36 min. 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Pm&Ton Geosynthetic Laboratmdes 



Precision Geosynthetic Laboratories 

August 31, 1999 

Ms. Nicole Miller 
GEOPACINC LINING, INC. 
1300 Dexter Avenue North, Suite 205 
Seattle, Washington 98109 

Dear Ms. Miller: 

SEP 17 1999 
GEOPACIFIC LININQ 

RE: Norfolk, Job #I584 / P.O. No. 1584-1881 

Thank you for consulting Precision Geosynthetic Laboratories for your material 
testing needs. 

Enclosed is the laboratory report for the testing of twelve (12) 40 mil LLDPE seam 
samples received August 31, 1999. 

It should be noted that the test specimen and test sample used for this report was 
believed to be representative of the material produced under the designation herein 
stated. However, these results are indicative of only the specimens that were actually 
tested. The testing herein is based upon accepted industry practice as well as the test 
method listed. Precision Geosynthetic Laboratories neither accepts responsibility for nor 
makes claims to the final use and purpose of the material. 

By accepting the data and results represented on this report, Client agrees to limit the 
liability of Precision Geosynthetic Laboratories from Client and all other parties for claims 
arising out of the use of this data to the cost for the respective test(s) represented in this 
report, and Client agrees to indemnify and hold harmless Precision Geosynthetic 
Laboratories from and against all liability in excess of the aforementioned limit. 

The test data and all associated project information shall be held in confidence and 
disclosed to other parties only with the authorization of Client or Precision Geosynthetic 
Laboratories. 

If you have any questions or if we may be of further service, please do not hesitate to call 
at 800-522-4599. 

Sincerely, 

PRECISION GEOSYNTHETIC LABORATORIES 

Enclosure: (Job No. 991274) 

1742 West Katella Ave., Suite #4, Orange, CA 92867 TEL : (714) 7444599 FAX : (714) 744-0357 



Precision Geosynthetic Laboratories 

August 31,1999 
VERIFICATION OF MATERIAL PROPERTIES 

40 Mil LLDPE Seams 
NORFOLK, JOB #I584 / P.O. NO. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 
(Reference: PGL Job No. 991274) 

MATERIAL DESCRIPTION: 40 mil LLDPE seams No. of MATERIALS: (12) 

ORIGIN OF MATERIAL: GEOPACIFIC LINING, INC. / Seattle, WA 

DATE RECEIVED: August 31, 1999 

SAMPLE IDENTIFICATIONS: 

SHIPPER: Federal Express. 

SAMPLE ID 

DS- 70 P173/ 174 
DS- 71 PI741 175 
DS- 72 P175/ 176 
DS- 73 P176f 178 
DS- 74 P178/ 179 
DS- 75 P181/ 182 
DS- 76 P182/ 183 
DS- 77 PI831 184 
DS- 78 P184/ 186 
DS- 79 P186/ 187 
DS- 80 P189/ 192 
DS- 81 P173/ 195 

TESTS REQUIRED: 

PRECISION CONTROL NUMBER 

C #47564 
C #+47565 
C ##47566 
C #47567 
C #47568 
C #47569 
c #47570 
c #47571 
C ##47572 
c #!47573 
c ##47574 
c #47575 

DESCRIPTION TEST METHOD 

Seam Peel Adhesion ASTM 04437 
Bonded Seam Strength ASTM 04437 

TEST CONDITIONS: The samples were conditioned for a minimum one hour in the laboratory at 22 5 2’C 
(71.6 + 3.6”F) and at 60 5 10% relative humidity prior to test. 

TEST RESULTS: 

The test results are summarized in Tables 1 through 12. The units in which the data are reported are 
included on the tables. Break types are defined as Film- tear bond (FTB) and separation (AD), 

PRECISION GEOSYNTHETIC LABORATORIES 

Suite #4, Orange, CA 92867 TEL : (714) 744-4599 FAX : (714) 744-0357 



TABLE 1. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #1584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 991274 

PGL CONTROL NO. : 47564 31 -Aug-99 

CLIENT SAMPLE ID : DS- 70 P173/ 174 

BONDED SEAM 
STRENGTH 

SHEAR 
STRENGTH 

(Ibdin) 

75 FTBBRK 

78 FTBBRK 

76 FTBBRK 

78 FTBBRK 

74 

l-1 

FTBBRK 

A vg. 76 

S.D. 2 

Specs 40 min. 

BREAK 
TYPE 

INNER 

TRACK 

LOAD 

(Ibshn) 

BREAK 
TYPE 

OUTER 

TRACK 

LOAD 

(Ibdin) 

73 FTBSE’ 68 

74 FTBSE1 70 

74 FTBSE’ 70 

74 FTBSE’ 76 

74 FTB=’ 75 

74 72 

0 3 

36 min. 36 min. 

SEAM 
PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

BREAK 
TYF’E 

FTBSE’ 

FTBSE1 

FTBSE’ 

FTBSE’ 

FTBSE’ 

Precision Geosynthetic Laboratories 



TABLE 2. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 991274 

PGL CONTROL NO. : 47565 

CLIENT SAMPLE ID : DS- 71 P174/ 175 

3 1 -Aug-99 

STRENGTH PEEL ADHESION 

BREAK DESCRIPTION. HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic Laboratorhs 



TABLE 3. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #1584 / P.O. No. 1584-I 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 991274 

PGL CONTROL NO. : 47566 

CLIENT SAMPLE ID : DS- 72 P175/ 176 

31 -Aug-99 

BONDED SEAM 
STRENGTH 

SHEAR BREAK 

STRENGTH TYPE 

(Ibsiin) 

76 FTBBRK 

76 FTBERK 

74 FTBBRK 

76 FTBsRK 

75 FTBERK 

INNER 

TRACK 

LOAD 

(Ibdin) 

72 

74 

74 

76 

75 

SEAM 
PEEL ADHESION 

OUTER 

BREAK TRACK 

TYPE LOAD 

(Ibdin) 

FTBSE’ 70 

FTBSE1 70 

FTBSE1 66 

FTB=’ 68 

FTBSE’ 70 

BREfiK 
TYPE 

FTB!jEl 

F,-BSE' 

FTB!El 

FTBSE’ 

FTBSE’ 

A vg. 76 74 

S.D. 1 1 

;pecs 40 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

69 

2 

36 min. 

Precision Geosynthetic Laboratories: 



TABLE 4. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 991274 

PGL CONTROL NO. : 47567 

CLIENT SAMPLE ID : DS- 73 PI761 178 

31 -Aug-99 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic LaboratorSes 



TABLE 5. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 991274 

PGL CONTROL NO. : 47568 

CLIENT SAMPLE ID : DS- 74 PI781 179 

31 -kug-99 

BONDED SEAM SEAM 

STRENGTH PEEL ADHESION 

SHEAR 
STRENGTH 

(Ibs/in) 

BREAK 
TYPE 

INNER 

TRACK 

LOAD 

(Ibslin) 

BREAK 
TYPE 

OUTER 

TRACK 

LOAD 

(Ibdin) 

79 FTBBRK 

79 FTBBRK 

76 FTBBRK 

78 FTBERK 

78 FTBBRK 

73 FTBSE’ 73 FTBSE’ 

74 FTBSE’ 74 FTBSE’ 

74 FTBSE’ 72 FTBSE’ 

77 FTBSE’ 78 FTBSE’ 

76 FTB=’ 77 FTBSE’ 

75 75 

2 3 

36 min. 36 min. 

A vg. 78 

S.D. 1 

Specs 40 min. 

BREAK 
TYF’E 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

PrecSs’ron Geosynthetic Laboratodes 



TABLE 6. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 991274 

PGL CONTROL NO. : 47569 3 1 -Aug-99 

CLIENT SAMPLE ID : DS- 75 P181/ 182 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FIB FILM-TEAR BOND. 

Precision Geosynthetic Laboratories 



TABLE 7. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 991274 

PGL CONTROL NO. : 47570 31 -Aug-99 

CLIENT SAMPLE ID DS- 76 PI821 183 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

SHEAR 
STRENGTH 

(Ibdin) 

BREAK 
TYPE 

INNER 

TRACK 

LOAD 
BREAK 
TYPE 

OUTER 

TRACK 

LOAD 

(Ibdin) I I (Ibdin) 

73 FTB=’ FTB=’ 70 70 

FTBSE1 FTBSE1 75 75 

FTBSE’ 68 

FTBSE’ 80 

FTBSE’ 74 

79 FTBBRK 73 

79 FTBBRK 74 74 

77 FTBBRK 73 

79 FTBBRK 74 

78 FTBBRK 75 

A vg. 78 

S.D. 1 

Specs 40 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

74 73 

1 5 

36 min. 36 min. 

BREAK 
TYPE 

F-,-B"E' 

FTBSEl 

FTBSEI 

FTB!jEl 

FTB!jEl 

Predsion Geosynthetic Laboratories 



TABLE 8. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FIB FILM-TEAR BOND. 

PGL JOB NO. : 991274 

PGL CONTROL NO. : 47571 3 1 -Aug-99 

CLIENT SAMPLE ID : DS- 77 PI831 184 

Precision Geosynthetic Laboratories 



TABLE 9. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 991274 

PGL CONTROL NO. : 47572 

CLIENT SAMPLE ID : DS- 78 PI841 186 

31 -Aug-99 

BONDED SEAM 
STRENGTH 

SHEAR 
STRENGTH 

(Ibdin) 

FTBBRK 

79 FTBBRK 

76 FTBBRK 

79 FTBBRK 

77 FTBaRK 

78 

1 

40 min. 

BREAK 
TYPE 

SEAM 
PEEL ADHESION 

INNER 

TRACK 

LOAD 

(Ibdin) 

BREAK 
TYPE 

74 FTBSE’ 

74 FTB=’ 

74 FTBSE’ 

74 FTBSE’ 

77 FTB=’ 

75 76 

1 1 

36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILIJRE. 

FTB FILM-TEAR BOND. 

OUTER 

TRACK 

LOAD 

(Ibdin) 

75 

76 

76 

77 

77 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE1 

Precision Geosynthetic LaboratorSes 



TABLE 10. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I584 / P.O. No. 1584-1881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 991274 

PGL CONTROL NO. : 47573 

CLIENT SAMPLE ID : DS- 79 PI861 187 

31 -Aug-99 

STRENGTH PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

Precision Geosynthetic Laboratories 



TABLE 11. 
MATERIAL PROPERTIES 

PGL JOB NO. : 991274 

PGL CONTROL NO. : 47574 

CLIENT SAMPLE ID : DS- 80 PI891 192 

31 -F\ug-99 

BONDED SEAM SEAM 
STRENGTH PEEL ADHESION 

INNER OUTER 

SHEAR BREAK TRACK BREAK TRACK 

STRENGTH TYPE LOAD TYPE LOAD 

(lbdin) (Ibdin) (Ibslin) 

79 FTBBRK 72 FTBSE’ 76 

79 FTBBRK 69 FTBSE’ 74 

78 FTBBRK 70 FTBSE1 74 

78 FTBBRK 74 FTBSE’ 78 

77 FTBBRK 74 FTBSE’ 76 

A vg. 78 72 76 

S.D. 1 2 2 

Specs 40 min. 36 min. 36 min. 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR BOND. 

BREAK 
TYPE 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

FTBSE’ 

40 Mil LLDPE Seam 
Norfolk, Job #I584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

Precision Geosynthetic Laboratories 
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TABLE 12. 
MATERIAL PROPERTIES 

40 Mil LLDPE Seam 
Norfolk, Job #I 584 / P.O. No. 1584-l 881 

FOR: GEOPACIFIC LINING, INC. 

PGL JOB NO. : 991274 

PGL CONTROL NO. : 47575 

CLIENT SAMPLE ID : DS- 87 P173/ 2% 

3 1 -Aug-99 

PEEL ADHESION 

BREAK DESCRIPTION, HOT- WEDGE SEAM: 

AD ADHESION FAILURE. 

BRK BREAK IN SHEETING. 

SE1 BREAK AT OUTER EDGE OF SEAM. 

SE2 BREAK AT INNER EDGE OF SEAM THROUGH BOTH SHEETS. 

AD-BRK BREAK IN FIRST SEAM AFTER SOME ADHESION FAILURE. 

FTB FILM-TEAR. BOND. 

Precision Geosynthetic Laboratories 



i 

888-765-9359 972-337-7113 FAX 972-337-7233 

CERTIFICATION DOCUMENTS 

To: GeoPacific Lining, Inc. 
1300 Dexter Ave. North, Suite 205 
Seattle, Washington 98109 

Attn: Kirk Lilleskare 
Fax No: 206-298-5155 
Number of pages including cover: 10 

Date: 07108199 
Poly-Flex Proj # : 990057 
Customer PO: 1584-l 699 
Project Name: Norfolk 

Departure Date: 07/o I/99 Trip No: 0705-I 50CF 

Destination: Norfolk, VA. 0705-I 51 CF 

Carrier: Digby Freight: PP RECEfVED 

Additional Notes: GEOPACIFIC LINING 

Distribution of Documents: 

Shipment Inspection Sheet: 2 
Roll Certification: 2 

Resin Certification: 2 

Other: 3 

Attached please find documents for the above referenced shipment. Please let us know 
if you have any questions. 

Sincerely, 

Doug Glotfelty 
1-888-765-9359 ext 7269 
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Poly-Flex 
Tractor # 

Qqop # 
ex# 

Ci 3r: 
Destination: 
Carrier: 

9609 Trailer # 

1 Drop # 
990057(309942) Poly-Flex # 

GEOPACIFIC Customer: 
NORFOLK,VA Destination: 

DIGBY Carrier: 

9012 
Geomembrane Shipment Inspection 

Date: 

Drop # 
Poly-Flex # 
Customer: 
Destination: 
Carrier: 

I-Jul-99 TRIP 

Drop # 
Poly-Flex # 
Customer: 
Destination: 
Carrier: 

0705-I 51 CF 

Blend Roll Number Weight 1 Roll DescriDtion 

1 r 8290118 7~~~ ~~~ PR-4-99- 0302- 7 I 3,246 1 
. 

23'X700'X.O40LLR 

8290118 PR-4-99- 0339- 7 23'X700tX.040LLR 

8290118 I PR-4-99- 0340- 7 23'X700rX.040LLR 

8290118 PR-4-99- 0341- 7 23'X700tX.040LLR 

8290118 PR-4-99- 0342- 7 23'X700'X.O4OLLR 

8290118 I PR-4-99- 0343- 7 23'X700'X.O4OLLR 

7 8290118 PR-4-99- 0344- 7 3,416 1 '23'X700'X.O4OLLR 

8290118 PR-4-99- 0345- 7 23'X700'X.O40LLR 

8290118 PR-4-99- 0346- 7 23'X700'X.O4OLLR 

8290118 I PR-4-99- 0347- 7 23'X700'X.O40LLR 

8290118 PR-4-99- 0348- 7 23'X 700'X.O40LLR 

8290118 I PR-4-99- 0349- 7 23'X700'X.O40LLR 

18 shipped pieces 40,635 1 

I I 
20 

21 

22 

23 

24 

25 1 , I I 
26 

27 

28 

y&& 

..a 

I certify that all loading requirements and roll conditions were inspected and approved. GENE RODRIGUEZ 

Truck Loader 
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Poly-Flex 
Tractor # 9646 Trailer # 9045 

Geomembrane Shipment Inspection 
Date: I-Jul-99 TRIP 0705-I 50CF 

“cpp # 1 Drop # ~G,f~,,ii "CT:.".'?< <; 
~&#~q7;79)...~~1 

Drop # Drop # 
&dex# 990057(309939) Poly-Flex # 

d 3r: GEOPACIFIC Customer: ~~~E$3q~GlFl,~~k, 
Poly-Flex # Poly-Flex # 
Customer: Customer: 

D&nation: NORFOLK,VA Destination: NORF~LK,VA ‘I Destination: Destination: 
Carrier: DIGBY Carrier: DIGBY Carrier: Carrier: 

Blend Roll Number Weight Roll Description 

1 8290188 PR-4-99- 0325 7 3,424 23'X700'X.O40LLR 

2 8290188 PR-4-99- 0326- 7 3,390 23'X 7OO'X .04OLLR 

3 8290188 PR-4-99- 0327- 7 3,395 23'X700'X.O4OLLR 

4 8290188 PR-4-99- 0328- 7 3,409 23'X700'X.O40LLR 

5 8290188 PR-4-99- 0329- 7 3,410 23'X700'X.O4OLLR 

6 8290188 PR-4-99- 0330- 7 3,416 23'X700tX.040LLR 

7 8290188 PR-4-99- 0331- 7 3,440 23'X700'X.O40LLR 

8 8290188 PR-4-99- 0332- 7 3,428 23'X7OO'X .040LLR 

9 8290188 PR-4-99- 0333- 7 3,425 23'X700'X.O40LLR 

10 8290188 PR-4-99- 0335- 7 3,400 23'X700tX.040LLR 

11 8290188 PR-4-99- 0336- 7 3,410 23'X700'X.O40LLR 

12 8290188 PR-4-99- 0337- 7 3,407 23'X700'X.O40LLR 
_"a*' ',.. ', .'jo CAS@ .' "'. ,,~v\j~-~ij;.;:i;~::~;~~~, ‘": " .:: y;': ,';; ;"" $2: i,y" y$ .:- ',._ L&q$ ,~~oiwE~~I~,~~~~;~'-.~~~~~~~~~~ y, :* 

14 

15 

16 

17 

18 shipped pieces 41,509 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 
t, 

I certify that all loading requirements and roll conditions were inspected and approved. GENE RODRIGUEZ 

Truck Loader 



/. ,i 
.!.L 'I 

6; C/O GRACE INDUSTRIES 
1, N 

E NORFOLK, VA 
D :. _' 

COMMENTS 

Subject to Section 7 of conditions. if this 
ihipmem is 10 h delivered to the consignee 
without PXOUISC on he consignor. the consignor 
shall sign the following rutcmcn~: 

The carrier should not make delivery of this 
rhipnwnr without payment of freight and all 
Dthcr lawful charges. 

Poly-Flex, Inc. 
(Signature of Consignor) 

If charges are to bc prepaid, wile or 
tamp here: “To bz Prepaid.” 

,. 
-’ 

E'RE-PAID 

ANY DISAGREEMEW ARISING OUT OF TIE SALE, 
USE OR lRANSPOFS’AllON OF’IllIS SHIPMEZNI’ OR 
YHE EXECUTlON WDt’OR TERMS OF ,“I.9 B&L OF 
LADING SHALL BE SUBMIll-ED TO BWDING 
ARRITRATION ADMMlSTEReD BY ‘“+E AMERICAN 
ARBITRATION ASSOCIATION. THE PARTIF 
HEREBY AGREE MAT NEmtER PARTY SHALL BE 
EMm.EDTDANAWARDiW(RRlmYEDAMAC~ 
DR Al-,ORNEY COSTS. THE JUDGEMEW OF IID3 
ARIMTRATTON MAY SE ENWIlED IN ANY COURT 
HAY,NGJURISDlCTlONTHRREOF. 

,-’ 

I- 

..’ 

PIECES SHIPPED 

PIECES RECEIVED 

RECEIVER SKiNATURE ‘.” 

TRAFFIC 

p 

! 



G . . 
WAREHOUSE 01 

At 
6123 9 Poly-Flex, Inc. :.. ' 199- From 

_, 

.. ! ,. 
Fi 
N 

:i sT GEOPACIFlC LINING XNC, 
jr, A" C/O GRACE INDUSTRIES 

PHONE 
206-284-2378 

COMMENTS 

po 1684-l699 . . 

: !. N 
,:I k NORFOLK, VA 
:,, 
$+ 
i.,' I II: 'f., :: I WANTIP/ CODE DESCRlPl7ON Subject to Sccrian 7 of conditions. if It 

J 
= 
da 

shipment is 10 be delivered to the consignee 
widmut recourse on the consignor, the consignor 
shall sign the following statement: : -‘*’ 

The carrier should not make delivery of this 
shipnwm without payment of freight and all MM 

other lawful charges. 

: 

Polv--Flex l Inc. 
(Signature of Consignor) 

If charges y to be prepaid. write or 
stamp here: “To be Prepaid.” : 

PRE-PAID 

PIECES RECEIVED 
v. 

RECEIVER SlONATURE MR 

;+<,.-. 
‘,c,.: . 

Poly-Flex, Inc. Shipper, Carrier Per Driver Date _,. 
,:i i -2 .I PAl.lOl-Fl.7.98.25915 W. MarrJhall Dr., Grani! Pre.irb TX 76061 

Permanenl post-OIIICB address 01 shipper, _ Time I 
:i+ * 

1716390623 
TRAFFIC I?, (972) 647-4374 



‘/, ‘.i .2’ LILUY .a. 
‘;ff.&-. 

11 ,. ..,,. 
STRAIGHT BILL OF LADING - SHORT FORM 

ORIGINAL - Nor NEGOTIABLE 
009203 SHIPPER’S NO. GY 309939 



i 

2000 W. Marshall Drive Grand Prairie, Texas 75051 WA 

888-765-9359 972-337-7113 FAX 972-337-7233 

CERTIFICATION DOCUMENTS 

To: GeoPacific Lining, Inc. 
1300 Dexter Ave. North, Suite 205 
Seattle, Washington 98109 

Date: 07/09/99 
Poly-Flex Proj # : 990057 

Customer PO: 1584-l 699 
Project Name: Norfolk 

Attn: Kirk Lilleskare 
Fax No: 206-298-5155 
Number of pages including cover: 7 

Departure Date: 
Destination: 
Carrier: 

07/06/99 
Norfolk, VA. 

Trip No: 0705-l 58CF 

Freight: PP 

Additional Notes: 

Distribution of Documents: 

Shipment Inspection Sheet: 1 

Roll Certification: 1 

Resin Certification: 3 

Other: 1 

Attached please find documents for the above referenced shipment. Please let us know 
if you have any questions. 

Sincerely, 

Doug Glotfelty 
1-888-765-9359 ext 7269 

--a. 
:. pk. 

S”__ 



. Poly-Flex 
Tractor # 152 Trailer # 1018 

Geomembrane Shipment Inspection 
Date: 02-J&99 TRIP 0705-I 58CF 

zap # 
cly-Flex # 

Customer: 
Destination: 
Carrier: 

1 Drop # 
990057(309941) Poly-Flex tt 

GEOPACIFIC Customer: 
NORFOLK,VA Destination: 

21 ST AMERICAN Carrier: 

Drop # 
Poly-Flex # 
Customer: 
Destination: 
Carrier: 

Drop # 
Poly-Flex # 
Customer: 
Destination: 
Carrier: 

----__ \ 
- 

I Blend Roll Number Weight I Roll Description 1 
1 8280708 PR-4-99- 0182- 7 3,258 23'X700'X.O40LLR 

2 8290609 PR-4-99- 0238- 7 3,382 23'X700'X.O40LLR 

3 8290609 PR-4-99- 0239- 7 3,361 23'X700'X.O40LLR 

4 8290609 PR-4-99- 0240- 7 3,350 23'X700'X.O40LLR 

I 5 I 8290609 , PR-4-99- 0241.. 7 , 3,330 I 23'X700tX.040LLR 

6 8290609 PR-4-99- 0243- 7 3,214 1 23'X700iX.040LLR I 
8290609 PR-4-99- 0244- 7 23'X 700'X.O40LLR 

8290609 I PR-4-99- 0245 7 23'X700tX.040LLR 

9 8290609 PR-4-99- 0248- 7 3,274 ) 23'X700'X.O40LLR 

/ 10 8290188 PR-4-99- 0304- 7 3,300 1 23'X700'X.O40LLR 
I 

’ I 11 I 8290188 1 PR-4-99- 0308- 7 3,394 1 
I I I i 

12 8290188 PR-4-99- 0312- 7 3,418 23'X700'X.O40LLR 

13 

14 

15 

16 

17 

18 shipped pieces 39,788 1 

I 19 I 
20 

21 

22 

23 

24 

25 

26 

27 

28 
1 

:) 29 _. .,I,, a’ 
30 ,d 

I certify that all loading requirements and roll conditions were inspected and approved. GENE RODRIGUEZ 

Truck Loader 



- I - - - - I. 

TH
IC

K
N

E
S

S
 

- - - - - - - - - - 

C
A

R
B

O
N

 
B

LA
C

K
 

P
 

tn
 

IO
 

w
 

P
 

0,
 

!Q
 

cn
 

TE
A

R
 

II:
 

- cn
 

3 
i 

P
U

N
C

TU
R

E
 

2 - 2 
i 

t 
TE

N
S

IL
E

 
@

 c
 

Y
IE

LD
 

2 I 
E

LO
N

G
 

@
 

Y
lE

LD
 

--L
 

Q
, 

l--
--

- 
TE

N
S

IL
E

 
@

 
B

R
E

A
K

 
03

 
m

 

2 

I E
LO

N
G

 
@

 
f$

 
B

R
E

A
K

 
!z

 
- D

 
L 

L-
 

i?
 

C
A

R
. 

B
LK

. 
; 

D
lS

P
E

R
S

lO
N

 - 
- u 

D
 

-A
 E

S
C

R
 

(c
or

n 

3 
B

) 



WRY-25-199S 16: 10 PHILLIPS CJQ LfG? 713 475 3532 P. Em’82 

PHlLLlPS CHEMICAL COMPANY 
A DIVISION OF Pt-ilLLIPS PETROLEUM COMPANY 

BOX 792 l PHONE 713 475.3666 
PASADENA. l-,3.A5 775Tt-0792 

PHILLIPS PLASTICS fiE.SlNS 

HO.I(Lfcr CncYnlcel ComO~O~ 

May 25, 1999 

KSLtt 14995-99 

FAX: 972-337-7407 

Pcly America, Inc. 
2009 West Marshall Drive 
Grand Prairie, TX 75051 

Dee Averitte 

This letter will certify that the Marlex* resin shown below, 
as supplied by Phillips Chemical Company, conforms to our 
manufacturing specification. 

Type: K2C3 
Lot Number: 8290188 

P.O. Number: 23463 
Date Shipped: 05/26/99 
Package: HT 
Quantity: 45000 LBS. (EST.) 
Melt Index, ASTM D1238: -180 G/10 MiN 
Density, ASTM D1505: 923 G/CC 
HLMI Slow Rate.ASTM D1238: i6.5 G/10 MIN 
Production Date: @2/11/99 

i(ar=n S. Lively 
Quality Assurance Manager 

Fcr C3A questions call Liinda Murray, 713-475-3625 + 

* Reg. U.S. Par;. off. 

cc: QA-File-RC 

Lisa 
FAX: 972-337-7233 

Jim NoberC 
FAX: 972-337-7396 

TOTN P. B2 



rmY-061999 08: 51 PHILLIPS QQ LRB 713 475 3532 P. 0w35 

PHlLLlPS CHEMlCAL COMPANY 
A DIVISIDN OF PHILLIPS PETROLEUM COMPANY 

BOX 792 l -m-E 713 e75.3aE6 

PASADENA. TEXAS 77501.0792 May 06, 1999 

JHV# 12982-99 

FAX: 972-337-7407 

P0l.y America, Inc. 
2000 West Mars:?all Drive 
Grand Prairie, TX 75051 

Dee Averitte 

This letter will certify that the Marlex* 
as supplied by Phillips Chemical Company, 
manufacturing specification. 

resin shown below, 
conforms to our 

i . . 

Type : Kz.03 
Lot l!cmber : 8290609 
P.O. Number: 23463 
Date Shipped: 05/05/99 
Package: PSPX 6436 
Quantity: 177400 LBS. 
Melt Index, ASTTJI D1238: .190 G/IO MXN 
Density, ASTM D1505: .923 G/CC 
?&MI Flow Rate,ASTM D1238: 15.9 G/10 MIN 
Production Date: 04/30/99 

J. Ii. Vader, 
Quality Assurance Manager 

For COA questions cali Linda M&ray, 713-475-362s 

* Reg. U.S. Pat. Off. 

cc: QA-File-RC 

Lisa 
FAX: 972-337-7233 

Jim Nobert 
FAX: 972-337-7396 



PH1LUF’S 66 COMPANY 
A olvlsloN OF 3nlLLIPS PsTFiOCeuM CCM2A.NY 
PLSAOENA. XX.6 Z’S013792 

3e?-. - -w,’ LTerLca, Inc. 
2000 Xest Mazsi.all 3rlvt 
Grad T'rairie, TX 75051 





888-765-9359 972-337-7113 FAX 972-337-7233 

CERTIFICATION DOCUMENTS 

To: GeoPadific Lining, Inc. Date: 07/08/99 
1300 Dexter Ave. North, Suite 205 Poly-Flex Proj # : 990057 
Seattle, Washington 98109 Customer PO: 

Project Name: 
1584-I 699 
Norfolk 

Attn: Kirk Lilleskare 
Fax No: 206-298-5155 

Number of pages including cover: 

Departure Date: 
Destination: 
Carrier: 

07/01/99 
Norfolk, VA. 

Trip No: 0705-I 59CF 

Freight: PP 

Additional Notes: 

Distribution of Documents: 

Shipment Inspection Sheet: 
Roll Certification: 
Resin Certification: 
Other: 

Attached please find documents for the above referenced shipment. Please let us know 
if you have any questions. 

Sincerely, 

-. 

Doug Glotfelty 
1-888-765-9359 ext 7269 
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Poly-Flex . 
Tractor # 76 Trailer # 4414 

Geomembrane Shipment Inspection 
Date: 02-Jul-99 TRIP 0705-I 59CF 

;‘?p # 
,-&-Flex # 
Customer: 
Destination: 
Carrier: 

1 Drop # 
990057(309940) Poly-Flex # 

GEOPACIFIC Customer: 
NORFOLK,VA Destination: 

Carrier: 

Drop # 
Poly-Flex # 
Customer 
Destination: 
Carrier: 

Drop # 
Poly-Flex # 
CustomPf , . ( , ”  

Destination 
Carrier 

Blend Roll Number Weight Roll Description 
1 8290609 PR-4-99- 0292- 7 3,286 23'X700gX.040LLR 

2 8290609 PR-4-99- 0293- 7 3,294 23'X700'X.O40LLR 

3 8290609 PR-4-99- 0294- 7 3,270 23'X700'X.O40LLR 

4 8290609 PR-4-99- 0295 7 3,258 23'X700'X.O40LLR 

5 8290609 PR-4-99- 0296- 7 3,252 23'X700'X.O40LLR 

6 8290609 PR-4-99- 0297- 7 3,254 23'X700'X.O40LLR 

7 8290609 PR-4-99- 0298- 7 3,270 23'X700'X.O40LLR 

8 8290609 PR-4-99- 0299- 7 3,242 23'X700'X.O40LLR 

9 8290609 PR-4-99- 0300- 7 3,248 23'X700'X.O40LLR 

10 8290609 PR-4-99- 0301- 7 3,240 23'X700'X.O40LLR 

11 8290609 PR-4-99- 0303- 7 3,242 23'X700'X.O40LLR 

12 8290188 PR-4-99- 0338- 7 3,418 23'X700'X.O40LLR 

13 

14 

15 

16 

17 

18 shipped pieces 39,274 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

,+I29 
I 

30 

I certify that ail loading requirements and roll conditions were inspected and approved. GENE RODRIGUEZ 

Truck Loader 



MW-24-1939 16: 25 PHILLIPS BA LAE 713 475 3532 P.O2&2 

PHkLlPS CHEMICAL COMPANY 
A C)IVISION OF PHILLIPS PF~ROLEUM COMPANY 

%0X 792 - PHONE: 713 475-3866 

PASAOENA. TEXAS 77501-0792 May 24, 1999 

PhILlIPs ?L.A~lcS Rfi$i% 

riouswn Chemm Complex 
KSL# 14861-99 

r'.bY: 972-337-7407 

?cly America, Inc. 
2000 Wesr, Marshali Drive 
Grand. Prairie, TX 75051 

Dee Averitte 

This letter will certify that the Marlex* 
as supplied by Phillips Chemical Company, 
manufacturing specification. 

resin shown be:Low, 
conforms to our 

TEe: 
LOr. ZP:mbe r : 
2.0. Number: 
Date Shipped: 

K203 
829oua 
23453 
05,/25;99 

Package: iiT 
Quanclty: 45000 L3s. (ST.1 
Melt Index, ASTM 31238: .180 Gil0 MIN 
Density, ASTM D1502: .923 G/CC 
EiLMI Flow Rate,XXM D1238: 16.5 G/13 MIX 
Producrion Date: C2/11/99 

itarer. S. Lively 
QUElli ty i?ssurance Xanager 

For CO& questions call Linda Murray, 713-475-3525 

* Reg. U.S. Pat. Off. 

cc: QA-File-RC 

Lisa 
F.?,.X: 972-337-7233 

Jim Xobert 
F-XX: 972-337-7396 

‘TOTRL P .02 



\ k PHlLLIPS CHEMICAL COMPANY 
A DIVISION OF PHILLIPS PWOLEUM COMPANY - 

- 60% 792 - PHONE: 713 A7$.3t%S 

PaSADENA. TEXAS 775014792 May 06, 1999 

PHiLLIPS PL%KS RESINS 

HOLMC~ Chernrcs! Compiex 
JKV# 12982-99 

FAX: 972-337-7407 

Poly America, Inc. 
2000 West Marshall Drive 
Grand Prairie, TX 75951 

Dee Avericte 

This letter will certify that the Marlex* resin shown below, 
as supplied by Phillips Chemical Company, conforms to our 
manufacturing specification. 

Type : K203 
Lot Number: 8290609 
P.O. Number: 23463 
Date Shipped: OS/OS/99 
Package: PSPX 6436 
Quantity: 177400 LBS. 
Melt Index, ASTM D1238: -190 G/IO MIN 
Density, ASTM D1505: .923 G/CC 
HLMI Flow Rate,ASTM D1238: 15.9 G/10 MIN 
Production Date: 04/30/99 

J. H. Vaden 
Quality Assurance Manager 

For COA questions call Linda Murray, 713-475-3625 

* Reg. U.S. Pat. Off. 

cc: QA-File-RC 

Lisa 
FAX: 972-337-7233 

Yim Nobert 
FAX: 972-337-7396 
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2000 W. Marshall Drive Grand Prairie, Texas 75051 USA 

888-765-9359 972-337-7113 FAX 972-337-7233 

CERTIFICATION DOCUMENTS 

To: GeoPacific Lining, Inc. 
1300 Dexter Ave. North, Suite 205 
Seattle, Washington 98109 

Attn: Kirk Lilleskare 
Fax No: 206-298-5155 
Number of pages including cover: 

Date: 08/09/99 
Poly-Flex Proj # : 990057 
Customer PO: 1584-1699 
Project Name: Norfolk 

5 

Departure Date: 08/04/99 
Destination: Norfolk, VA. 

Carrier: Wilkinson 

Trip No: 0802-I 57CF 

Freight: PP 

Additional Notes: 

Distribution of Documents: 

Shipment inspection Sheet: 
Roll Certification: 
Resin Certification: 
Other: 

RECEIVED 

SW 0 2 1999 

GEOPAC\FIC LlOllNG 

Attached please find documents for the above referenced shipment. Please let us know 
if you have any questions. 

Sincerely, 

Doug Glotfelty 
1-888-765-9359 ext 7269 



, 
36/S 1190 ZC6’0 c-w 099 111 oz L9 ZS 8Z 

36/S l/90 Z&6.0 c-w LOP 98 oz OL PS 91 

36&L/90 1 ZE6’0 1 1-W 1 LOP 1 98 1 01 1 OL [ PS 1 91 
I I 

56/S L/90 ZE6’0 G-W 81s 6OL oz 89 PS LZ 

56/S 1190 ZC6’0 c-w 8l.S 601 oz 89 PS LZ 

56/S L/90 ZC6.0 1-w 8CS 6OC oz 89 PS LZ 

;6/SC/90 1 9E6’0 ( Z-W 1 UP 1 P6 1 81 1 OL 1 SS ( SZ 
I I I I I I I I 

56/S 1190 1 9C6'0 z-w 1 UP P6 81 OL SC; sz 

56/S L/90 9&6-O Z-W UP P6 8C OL ss sz 

56/S 1190 9C6'0 Z-W 8%’ 101 6Z 69 zs 87: 

66&l/9 1 9E6’0 Z-W 1 8SP ] 101 6Z 

( SL6’0 jiil’ZW’LWl OS& 1 08 1 EL ( 89 1 8P ( CZ 
- SSWd 33/u& % !dd % !dd 9/ 91 

9-w 0002 E90Z 

E69LC7 sosja sboca 8&9C7 8c9a 8c9a 8&9(7 oc sbtf PooLa 

, 

9-z CP 16s 

9-z CP /6E 

9-z CP 16s 

P’Z 19’ l6E 

P’Z 1P 16C 

P’Z CP 16s 

P’Z 1P l8E 

P-Z 1 CP 18s 

%E-%Z 1 OP/9& NO/l tCW133dS 

6090618 L-882 66-P-klc 

6090628 L-181 66-P-UC 

6090628 L-98Z 66-t’% 

6090628 1 L-P81 66-PW 
I 

6090628 L-E8Z 66-v-tic 

6090628 L-Z8Z 66-P-&l< 

6090628 L- 182 66-P-tic 

6090628 L-081 66-P-& 

6090618 L-6LZ 66-P-& 

6090628 L-8LZ 66-P-& 

60906Z8 ) L-LLZ 66-P-klc 

C7N378 1 kf33bllt7N 77Otf 

NOlldlb13S3a lS31 

1I;OSL sexal '+J!eJd pueJ9 

aA!JCl li=W~y\l 'M OOOZ 

x8 a3km33 DLSl.-Z080 :ON dkll 

P660E :ON t13at10 LS0066 :ON 133fOtId 

3NI ‘X3lzi-AlOd 
66/90/80 ZllWCl 

133HS N0l1V3l~Ilt133 



Poly-Flex 
Tractor # 78W Trailer # 4828 

Geomembrane Shipment 
Date: 04-Aug-99 TRIP 

pP # 
rely-flex # 
Customer: 
Destination: 
Carrier: 

1 Drop # 

990057(309943) Poiy-Flex # 
GEOPACIFIC Customer: 
NORFOLK,VA Destination: 
WILKINSON Carrier: 

Drop # 
Poly-Flex # 
Customer: 
Destination: 
Carrier: 

Drop # 
Poly-Flex # 
Customer: 
Destination: 
Carrier: 

Inspection 
0802-I 57CF 

1 

Blend 

8290609 

k Roll Number 

P$I-4-99- 0277- 75 

Weight 

3,252 

Roll Description 

23'X750'X.O40LL 

I 2 I 8290609 P$-4-99- 0278- 75 3,252 ( 23'X750'X.O40LL 

3 8290609 PQ-4-99- 0279- 75 3,274 23'X75O'X.O4OLL 

4 8290609 -4-99- 0280- 75 3,250 23'X75O'X.O4OLL 

I 5 I 8290609 P+4-99- 0281- 75 3,251 1 23'X75O'X.O4OLL 

6 8290609 PS-4-99- 0282- 75 3,246 23'X750tX.040LL 

7 8290609 P9-4-99- 0283- 75 3,244 23'X75O'X.O4OLL 

8 8290609 PSj-4-99- 0284- 75 3,266 23'X750'X.O40LL 

9 8290609 P+4-99- 0286- 75 3,261 23'X750'X.O40LL 

10 8290609 PI-4-99- 0287- 75 3,272 23'X750iX.040LL 

11 8290609 -4-99- 0288- 75 3,267 23'X750'X.O40LL 

12 

I :I I -~----~--I 1 
15 

16 

17 

18 shipped pieces 35,835 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

,129 
. 

30 

I certify that all loading requirements and roll conditions were inspected and approved. GENE RODRIGUEZ 

Truck Loader 



rmY-CEr1999 @3:51 PHILLIPS GIA Lt?B 

PHILLlPS CHEMtCAl COMPANY 
A C?IVISIQN OF PHILLIP PETROLEUM CC’MFANY 

30% 792 l PHC+‘lE. 713 475.36E6 

PASADENA. Tl3AS 7750~4792 

PHILL!PS ~La5rlCS RESINS 

nai.sme Chemcsl Complex 

713 475 3532 P.OL/OS 

May 06, 1999 

J-HV# 12982-99 

FAX; 972-337-7407 

Poly America, Inc. 
2000 West Marshall Drive 
Grand Prairie, TX 75951 

Dee Averitte 

This letter will certify that the Marlex* resin shown below, 
as supplied by Phillips Chemical Company, conforms to our 
manufacturing specification. 

Type: EC203 
Lot Number: 8290609 
P-0. Wumber: 23463 
Date Shipped: OS/OS/99 
Package: PSPX 6436 
Quantity: 177400 LBS. 
Melt Index, ASTM D1238: .190 G/IO MIN 
D+xxsity, ASTM D1505: .923 G/CC 
HLMI Flow Rate,ASTM Dl238: 15.9 G/10 MIN 
Production Date: 04/30/99 

. d. hi. Vaden 
Guaiity Assurance Manager 

For CCA questions call Linda Murray, 713-475-362s 

* Reg. U.S, Pat. Off. 

CC: QA-File-RC 

Lisa 
FU: 972-337-7233 

Yim Nobert 
FAX: 972-337-7396 



*.*..a44 L 

: , :‘.J; :$a 

STRAIG);iT BILL OF LADING - SHORT FORM 
, .. rFzy;:.:. :s;L.:’ .,..* 

I /I 
ORIQINAL - NOT NEQOTIABLE 

009283 
SHIPPER’S NO. QY 309943 “%.J ‘. : . . . . . 

/ I ,. 

!&. ,\i,, t- Poly-Flex, Inc. Shlpper, Carder Per Drier Date 
: :..,w,z 

.A;. PAl.lOl-R-7-98,2591.5 

.J$ rermenenl pa~t4fIce address of shIpPer. 
2300 W. Marehall Dr., Gr- yi Prairie TX 75051 

Time I 

J,?;: 
.?\-. 1632300720 

Th.. :‘Ic 
(972) 847-4374 ..d 



Appendix C 

Composite Drainage Net Certification 



Project: &&KcJ2 ____ -___------ ----- 

DAILY PANEL PLACEMENT/PRODCICT/ON 

Page / of 
Project No.: 15-57 

Date: ;7-L((?l;;^/sj_-~ 

Sector: ______ 

Product (check one): 
FML 

::y=>i2?iL 

GT 
GN 

GCL -- 
other -- 

BEGINNING BALANCE: _ TOTAL INSTALLED TODAY: 27.32, T? 

RECEIVED TODAY: __ 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: ___ 

QA Signature: 

Date: 



J!!&l~&l~CI-~ L-------------- 

DAlLY PANEL PLACEMENT/PRODUCT/ON 

Date: 

Sector: 

Product (check one): 

l=_W-? 
;;;;,C 7 

._x1- 

Page ““Z-~ of 

Project No.: /, ,f”r “,l 

GT GCL 
GN other 

BEGINNING BALANCE: 

RECEIVED TODAY: 

TOTAL INSTALLED TODAY: / 6, (;?C.pyS 

TOTAL MATERIAL ON HAND: _ TOTAL INSTALLED TO DATE: 

QA Signature: 

Date: 

6122’98 



DAILY PANEL PLACEMENT/PRODIJCTION 

Page ___ s of 
. . . &,’ 

I .._ Project: ~~~~KLln___------------- Project No.: /58($ 

Date: @?I?? _ - - Product (check one): 
FML GT GCL -- 

Sector: CD C GN other -- 

PANEL NO. ROLL NO. LENGTH SQUARE FOOTAGE 

Z4?% I I L3f;L 

z9c9 35’96 

wy ’ Szw 

z%v’ mL 2 - 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: yTm!f 
RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: 

QA Signature: 

Date: 

6/22/98 



DAILY PANEL PLACEMENT/PRODUCTION 

Page L!i-.- of -- 

Project No.: IiF/ Project: &hx&!!JLr_n __________ -__-_---- 

Date: z&---- Product (check one): 
FML GT GCL 

Sector: GCL GN other 

I I I 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: <f&B 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: ?+?g 

QA Signature: 

Date: 



5AlLY PANEL PiACEMENT/PRO5UCTION 

Page a of 

Project: /l!%E&c~~-~--------~- ------- Project No.: /p;Fs’ 

Date: izIQX--- Product (check one): 
FML GCL -- 

Sector: other ------ -- 

PANEL NO. ROLL NO. LENGTH SQUARE FOOTAGE 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: zd%&zF 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: 

QA Signature: 

Date: 

6/22/98 



DAILY PANEL PLACEMENT/PRODUCTION 

Page -&L of ___ 
Project: J.&c&----------------- ---- Project No.: /,-ev 

Date: 

PANEL NO. I ROLL NO. I I SQUARE FOOTAGE 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: zyi@ Yy 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: @$$$.sI_ 

‘._ 

QA Signature: 

Date: 

6122J98 



DAILY PANEL PLACEMENT/PRO5CICTION 

Project: 
Page ~ ? of --- 
Project No.: 16-H 

Date: Product (check one): 
GCL 

Sector: other __ 

PANEL NO. ROLL NO. LENGTH SQUARE FOOTA,GE 

27.9) 3375 - 

259’ 33 ?5-- 

239’ sr33s - 

2s -33% - 

7!s@’ 33x-- -- 

29 
t 

BEGlNNlNG BALANCE: TOTAL INSTALLED TODAY: t@%6 
I 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: !q3;:6 

QA Signature: 

Date: 

6/22/98 



DAILY PANEL PLACEMENT/PRODUCTION 

Date: 

Sector: __ 

Product (check one): 
FML 

Page 57 of -- 
Project No.: 4-c 

GT GCL 
GN other 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: 

QA Signature: 

Date: 

6122198 



Project: 4k&Gxk!Q-- - --_ __-___ 

5AlLY PANEL PLACEMENT/PRODUCT/ON 

----- 

4 Page - of __- 
Project No.: / SS~- 

Date: @//&z ___- 

Sector: ______ 

Product (check one): 
FML 

@ 
2: ‘$( 

GCL -- 
other -- 

PANEL NO. ROLL NO. 

BEGINNING BALANCE: 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: 

QA Signature: 

Date: 

6/22/98 



DAILY PANEL PLACEMENT/PRO5UCTlON 

Page {f? of -- 
Project No.: 

GCL 
other 

,3 
Project: pdqj?d yF=zLa __________ -------- 

Product (check one): 

Sector: ______ 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: ‘$~~~*~~’ 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: i?g< 76% 5 

QA Signature: 

Date: 

6/22/98 



DAILY PANEL PLACEMENT/PRODUCTION 

Project: 

Page J.+/-.- of ___ 
Project No.: /58Lc 

Date: 

Sector: 

Product (check one): 
FML GT GCL -- 

Q-x. GN other -- 

PANEL NO. 
r 

ROLL NO. 1 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: 

QA Signature: 

Date: 



~> 

Project: 

Date: $?‘-/y 

Sector: 

DAILY PANEL PLACEMENT/PRODUCT/ON & 

P &/Z 
3 

Project No.: /SKY 

Product (check one): 
f7VlL GT GCL 

?-AA--. GN other 

3EGINNING BALANCE: TOTAL INSTALLED TODAY: $--$oq 

3ECEIVED TODAY: 
393, -v3 

1-OTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: m*‘/ 

6113196 



DAILY PANEL PLACEMENT/Pf?ODCICTION 

JjeB 

Project: Project No.: mY 

Date: e s/y FML Product (check one): 
G-l- GCL -- 

Sector: (cYIzr- @I other -- 

SQUARE FOOTAGE 

3EGINNING BALANCE: TOTAL INSTALLED TODAY: q 5sf 

3ECEIVED TODAY: Yet, w 

rOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE:*%? 



Project: MC& dk ___--- ------- .m -- 
Date: 35dkTi 

Sector: 

Product (check one): 
FML 

GC? 

DAILY PANEL PLACEMENT/PRODUCTION 

Page \G of 
Project No.: \ 5%Y 

GT GCL 
GN other 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: 22, d/z 

RECEIVED TODAY: 
4z.s,473 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATEI-&%+&/ 

QA Signature: 

Date: 



DA/L Y PANEL PLACEMENT/PRODb’CTION 

,I 
Page /15 of 

‘, :, - .~ Project: A Q<w-&-- ------_-- _________- q \k Project No.: 1 Sg4 

Date: %ik----- Product (check one): 
FML GCL -- 

Sector: GC/ :ii other -- 

PANEL NO. ROLL NO. LENGTH SQUARE FOOTAGE 

QA Signature: 

Date: 

6122/98 



DAILY PANEL PLACEMENT/PRODUCT/ON 

/g 
Page 3Z&- of ___ 
Project No.: I ,5dY Project: A.&col_k __________ --___----- 

Date: s - u.A~-- Product (check one): 
FML GT GCL 

Sector: GCJ GN other 

BEGlNNlNG BALANCE: TOTAL INSTALLED TODAY: $‘$/ 3/q, .c 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: 

QA Signature: 

Date: 

6/22,‘98 



DAlLY PANEL PL4CEMENTF’RODCICTION 

Page 17 of 

Project: -~-~~~~~-~----------- 

Project No.: 1.4x 4 

Date: ~~~~~-YL 

Sector: _______ 

Product (check one): 
FML 
GC r/ 

GT 
GN 

GCL -- 
other -- 

PANEL NO. ROLL NO. 

/ 

I BEGINNING BALANCE: TOTAL INSTALLED TODAY: 34 ,.</ 7 

I RECEIVED TODAY: 
57s; A% 5x 3 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: M&&2 -a \ 

QA Signature: 

Date: 

6/22,‘98 



Project: L!kYszd k ---- 

DAILY PANEL PLACEMENT/PRODUCTION 

Page I$ of __- 
Project No.: 15 a? 

Date: g-z.5 

Sector: 

Product (check one): 
FML 
GC? 

GT GCL 
GN other 

RECEIVED TODAY: 
SQ, 4’“/7 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: m 

QA Signature: 

Date: 

6122J98 



DAILY PANEL PlACEMENT/PRODUCTION 

Project: bd!d\C ________________ --_ ” 

Page I 9 of 

Project No.: --l.SGY- 

Date: AEYLX4?- 

Sector: 

Product (check one): 
FML 

GCILZI 

GT 
GN 

GCL -- 
other -- 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: +!G. %+’ 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: *2, 
1 ,_ . . 

QA Signature: 

Date: 



DAILY PANEL PLACEMENT/PRODUCTION 

Project: kLm-63J k- __--__-----_------__---- _____ -- 
Page 20 of -- 
Project No.: /.5S4 

Date: %- 23172-- 

Sector: __ 

Product (check one): 
FML 

GC J 

GT GCL 
GN other 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: Zd, gZ% i 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: 

QA Signature: 

Date: 

6/22/96 



DAILY PANEL PLACEMENT/PRODUCTION 

Project: uor, fdJ@ 
Page Z/ of 

_______ ___________ --__------__ Project No.: Ad- 

Date: _____ xG-- 44 Product (check one): 
FML GCL -- 

Sector: iii GC J other -- 

SQUARE FOOTAGE 

BEGINNING BALANCE: 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: 

TOTAL INSTALLED TODAY: 5?‘3/ Z . 215 

,-wm 

TOTAL INSTALLED TO DATE: ?l!??L 
66 /, x5;&- 

QA Signature: 

Date: 

6/22/96 



DAILY PANEL PUI\CEMENT/PRODUCTlON 

Page LZ of 

Project: azd&------ ______ --_------- Project No.: / 5 r’y 

Date: J2-%&r~% Product (check one): 
FML GT GCL 

Sector: GC v GN other 

I 
PANEL NO. 

I 
ROLL NO. 

I 
LENGTH 

w.5 

354 5 

zs3s 

/us’, 5 

/w 

//b / 

~73 

//o 7 
/DK~ 

//u66# 5 

/L93?* 5 

/A 79.5 

74 949 

!L3 I6&2 5 

iv 16 74 

135 \%ZZA 

-Y I- 9 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: Ir;, go74 : 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: ‘577: /n 59% 5 

I ! ! 77 

SQUARE FOOTAGE 

QA Signature: 

Date: 

6l22l98 



DAiLY PANEL PLACEMENT/PRODUCTION 

h\or-Fal Is Proiect: ________-____-----_____________ 

Page 53 of 
Project No.: / srL/ 

-- . 

Date: .3ib:26<2q_-- Product (check one): 
FML GT 

Sector: GCI/ GN 

PANEL NO. ROLL NO. LENGTH 

y/i 

Yl ‘xpj ‘f 2 ’ 

30 

32 

z9 

35 

Is- 

9, . . 

$35 

lu 

71 

w 

% 

44 

44 

44 

34 

GCL -- 
other -- 

SQUARE FOOTAGE 

333.5 

537- 5 

445 

Y?J 

34/. 5 

ys9- 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: //,s ? ‘7% ‘j- 

RECEIVED TODAY: 
,,, 

:.,;:j TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: dK”I;b@ 

QA Signature: 

Date: 



DAILY PANEL PLACEMENT/PRODUCT/ON 

Page ZY of 

Project: &k--f& -----______ ---------- Project No.: i 5K f, 

Date: g- 2% -.I.-??!-- Product (check one): 
FML GT GCL 

Sector: GCJ GN other 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: 5, / 36 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: ,&‘g 73 Y 

QA Signature: 

Date: 



DAILY PANEL PLACEMENT/PRODUCTION 

f2b” 
Project: Norfolk Project No.: ~~ !sr 

Date: Product (check one): 
t 09-t. FML GT GCL -- 

(32 GN other -- 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: 



DAILY PANEL PLACEMENT/PRODUCTION 

Page ti” 
Project: _~~~~~-~~__---------------- Project No. Of -- 6-8~ 

Product (check one): 
FML GT GCL 

GN other 

ROLLNO. PANEL NO. 1 

BEGINNING BALANCE: 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: 

LENGTH SQUARE FOOTAGE 

253 3575 
5- 

2sa 3325 
i?p73- 

Lm QG!5- 

‘es3 3% I 

$327 
qw- 

22rc ?,035 

2&a 2$3%- 

zscs, <yA’3F3-- 

IS6 

.&sa ?‘.p-f3-- 

zm ?> ,G%-- 

zsa 33 T%- 

Lti q, 375- 

zszlr 3.1, ?sY5- 

TOTAL INSTALLED TODAY: ,WkfWZ.e- 

TOTAL INSTALLED TO DATE: ~wb&-f$&~-- 

QA Signature: 

Date: 



DAILY PANEL PLACEMENT/PRODUCTION 

Project: _E~-@L&GQ----~~-- ----- ---- 

Page c*of --- 
Project No.: 43777’ 

Date: ~~*&f?--- 
Sector: 

Product (check one): 
GCL 
other 

PANEL NO. 

BEGINNING BALANCE: 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: 

TOTAL INSTALLED TODAY: 8-ii y/c, r’ 

TOTAL INSTALLED TO DATE: %.l%E 

QA Signature: 

Date: 

6/22/96 



DAlLY PANEL PLACEMENT/PRODUCT/ON 

Project: A,h&Jidicr~---~---~~~- ____ -- ---- 

Product (check one): 
FML 

Sector: 

Page 28 of 
Project No.: y 6-p 

GCL 
other 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: 

QA Signature: 

Date: 



DAILY PANEL PLACEMENT/PRODlJCTION 

Project: hlaeqk CD Project No.: /yG L/ 

Date: 7 Product (check one): 
GT GCL -- 

Sector: @I other -- 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: +3+ 3 ye ‘1 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE:r/$773 5 

6/I 3196 



DAiLY PANEL PLACEMENT/PRODUCTION 

Project? #w!lkLQ------- --------- 

Date: 5?&Y.3L92- Product (check one): 
FML 

Sector: 

Page 30 of __ 
Project No.: m-- 

GCL 
other 

PANEL NO. ROLL NO. LENGTH SQUARE FOOTAGE 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE:%= sqt7.5 

QA Signature: 

Date: 

6/22/98 



DA/L Y PAN&t PLi&&iT/~JCTlON 

Page31 of. 
Project: No RFW. cb __________--------------------- Project No.: ls8Lj 

Date: qZ’/ /7? -- Product (check one): 
FML GCL 

Sector: @y Eli 
-- 

other ----__ -- 

PANEL NO. ROLL NO. LENGTH SQUARE FOOTAGE 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: 708;7?z, 5 

CIA Signature: 

Date: 



DAiLY PANEL PlACEMENT/PRODUCT/ON 

Page 32 of -- 
Project: bl_o_R~~~-~_~---------______---- Project No.: / z.zJ v 

Date: ?&J?$Z~_ 

Sector: 

Product (check one): 
FML GT GCL 
@% GN other 

i,,’ _’ 
i. -.. 

BEGINNING BALANCE: TOTAL INSTALLED TODAY: 1 %I% 0 

RECEIVED TODAY: 

TOTAL MATERIAL ON HAND: TOTAL INSTALLED TO DATE: %TTir,: 

QA Signature: 
Date: 



Wednesday July 7, I999 
Ms. Nicolc Miller 
Geopacifk Lining 
1300 Dexter Ave N 205 - Seat tie, WA 98 109 

Ref. : Norfolk Naval Base., Norfolk, VA 
Transnet 220-2-6 Geocomposite 
Shipper # 1104, # 1105, # I 106, ## 1107, # 1108 

MS Nicole Miller, 
We certify that the Transnet 220-2-6 double sided drainage composite, shipped on the 
above shipper Nos., meets the project requirements as stated in Section 02073, of the 
specifications. The properties listed in this section include : 
Nit Property 

.a. - -.--. 
Test Method Unit Minimum Required im 

Mass per Unit Area -- ASTM D 3776 * 
--_ . -. 

Ibslft’ 0 162 

Thickness .iSl-JM D SJYY inches 
..~. . --. 

.22 Minimum 

J3cns1ly - ASTM D 1505 . lb/m - 0.94 
-- - 

3 
-- .- -. .-. -. .- P 
CL&on Black ASTM D 1603 7% 2 

Tensile Strength ASTM D 5035 Ib/m 50 .‘. 

Composite Property Test Method Unit Minimum Required Value --., .., . .- 
Transnwswty ASTM ti 4716 

.-. 
m2/s 

Ply Adhesion - 
..-.- 3x I(!“’ .-- - 

ASTMD413 lb/in I 
b 

; 

Fabric Property Test Method I Unit 
kbrrc Wclght 

Minimum Required Value 
ASW D 526 I Od)d2 6 -3 _- .- 

Gwb Tensale Strength ASTM D 4632 lbs ‘ii5 
.-- -.. 

Grab Elongation ASTM ?-I 4632 Ibs so 
- -- -. ._- -- -- 1 

Thickness ASTM 0 1777 Its 55 

Puncture Resistince ASTM-D 4833 Ibs . 95 
-. -..- -.- 

MuJlcn Burst .KI-M D 3 7,Y6 psi’ 
-..- _- 

220 
A 

--.--..-.- - .-I -.- _-. 
Water Flow Rate 

I 

ASTM D 4431 gp”l/lV 125 
--. -. ,- .P.---_ 

Permlllwrry ASTM D 449 1 I/xc . 16 
1J 

-. 
~- cm/set 

-. -+-- 
Permcabrlq ASTM D UC)1 0 2s 

.-. -- 
AOS ASThl I34751 USiwie i0 

-.- 
--I 

--- -.>--a_- I .- _- t Trwwnissivity nwasurcd usmg wiler 20 &gee C (6% degree F) wth a gadicnt of 0 05 & 0 33. 
between two steel plates. under a confining pressure of I ,UOO psf, ,&cr I s min 

Sincerely, 

v 
c&c 

Dipa ate1 
VA Manager 
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*lllHii 
SKAPS INDUSTRIES 
571 INDUSTRIAL PARKWAY 
COMMERCE. GA 30529 
(706) 336-7000 

,,oy 

1 

SHIPPERS NO. 
1.104 

EXTSRNAL REF # 
CT” “GNED TO - 

“:E[TlJ.\< f F I .-~ I. I y I\(: DATE SHIPPED 0: ‘0 ” ‘! I 
~13P.FQl.K I’if, if. f3iS.E CUST. P.O. % 1 i6-I 

Ok,. #NATION - \‘nRFQLK. I +~~,,j STATE: w 4 
INTERNAL REF # 1 1 it 1 

COMMENTS FROM M R. MATERIAL REQ # i.Yk I 

N(,ol e E;~I’~l~L 
JO8 # 
SHIPPERS # 1 !a11 

2Q&-LL$l-23’ff? BUS J MARKET SEQ # 
TERMS: FREYJII) 

DRIVER MUST CALL 24 HOURS PRIOR TO DELIVERY 
----. . I 

NO R PRODUCT ROLL KIND OF PACKAGE. DESCRIPTION OF 
SC’ FT CODE # # ARTICLES, SPECIAL MARKS 

.- .- .-- *.--, - 

~‘2 r -\L scdk-r: 2 t ,ir;o 
TRUCK I CONTAINER C 
SEAL X 
CARRIER REF. 
CARRIER N 
CARRIER S 

CfJT.\L b’i\;EI’;;HT: 223-12 
LOAD VERIFICATION SIGNED X 
TRUCKERS P.O. # 1584 

OATE: 



EXTERNAL REF DATE SHIPPED 07/05/99 
CONSIGNED TO - ?('ORFOLK NAVAL BASE CUST. P-0. # 1584 -.., 
DESTINATION - YORFOLK,VA25513 STATE: WA 

INTERNAL FIEF # 1105 .--' 
COMMENTS FROM MR. 

N;c&k. M&w 

b6- LtpY-23?8 
DRIVER MUST CALL 24 HOURS PRIOR TO DELIVERY 

MATERIAL REQ # 1584 
JOB # 
SHIPPERS # 1105 
BUS / MARKET SE0 # 
TERMS: PREPAl D 

NO # PRODUCT 
SO FT COOE # 

ROLL 
# 

KIND OF PACKAGE, DESCRIPTION OF 
ARTICLES, SPECIAL MARKS 

3500.0 
.-3500.0 

3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3300.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 

T?r220-66 
TN22066 
TN22066 
TN22066 
TN22066 
T?(22066 
Ts22066 
TN22066 
TN22066 
TN22066 
TN22066 
TN22066 
TN22066 
TV22066 
TN22066 
TN22066 
TY22066 
TN22066 
TN22066 
TY22066 
TN22066 
TN22066 
TN22066 
TN22066 
TN22066 
TN22066 
TN22066 

24389J 
243906 
24360\ 
243OlJ 
24359%' 
24363. 
243584 
24362' 

1. 

24371\ 
24361 
24382~' 
24379~ 
24392 v 
24393L.. 
24292v 
2438?- 
24381, 
24386~ 
24388. 
24385 
2 4 3 83 -/' 
24374.' 
24289J 
24383L 
243aoJ 
24378 L 
24377.- 

220 NT-2 SD 6 OZ 
220 NT-Z SD 6 02 
220 NT-2 SD 6 02 
220 NT-2 SD 6 07, 

220 NT-2 SD 6 02 
220 NT-2 SD 6 02 
220 NT-2 SD 6 02 
220 NT-2 SD 6 02 
220 ;yT-2 SD 6 02 
220 YT-2 SD 6 02 
220 NT-2 SD 6 02 
220 NT-2 SD 6 OZ 

220 NT-2 SD 6 02 220 NT-2 SD 6 02 2 

220 NT-2 SD 6 OZ 
220 NT-2 SD 6 OZ 
220 NT-2 SD 6 OZ 
220 YT-2 SD 6 02 
220 ?iT-2 SD 6 02 
220 NT-Z SD 6 02 
220 NT-2 SD 6 02 
220 NT-Z SD 6 OZ 
220 NT-2 SD 6 02 
220 NT-2 SD 6 02 
220 NT-Z SD 6 OZ 
220 NT-2 SD 6 02 
220 NT-Z SD 6 02 

95,. 

TOTAL SQFT: 94500 
TRUCK / CONTAINER # 
SEAL # --. 

TOTAL WEIGHT: 33214 

LOAD VERlFlCATlON S;G5N8E4D X 
TRUCKERS P-0. # 

CARRIER REF. 1-E 1 

DATE: 

SIGN HERE FOR SHIPPER 
Ct(lPPER: 

SDRESS: 571 INDUSTRIAY PARKWAY 
_’ 

COMMERCE, GA 30529 

SIGN HERE FOR AGENT 

AGENT FOR SHIP 
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SKAPS INDUSTRIES 
571 INOUSTRIAL PARKWAY 
COMMERCE. GA 30529 
(706) 336-7000 

SHIPPERS NO. 
1106 

E&=J3NAL REF # GE(!P4r‘LFIC’ LISI?IG DATE SHIPPED Of/Oi;,‘99 
.Ci GNEO TO - UQRF’3t.K \; iV.il B.\SF. GUST. P.O. # 15%1 
DEs I INATION - V9RFOLK. VI 235\3 STATE: WA 

INTERNAL FIEF # IIOC 
COMMENTS FROM M.R. Nico\cZ Wi\\ c.h MATERIAL REQ # 158-I 

JOB # 

a,~- w-h- a37d SHIPPERS # 1lOG 
BUS / MARKET SEQ # 
TERMS: PREPAID 

DRIVER MUST CALL 24 HOURS PRIOR TO DELIVERY 
. . 

NO # PRODUCT ROLL KIND OF PACKAGE, DESCRIPTION OF 
SQ FT CODE # # ARTICLES, SPECIAL MARKS 

3 500. I) 
3509.9 
3500.0 
3 .jOI) . 9 
2500.0 
3 5 0 I) . 0 
3 50 0 . 0 
G300.0 
0500.0 
:i 5 0 9 . 0 
3500.0 
3iiOO.O 

'-y 3.ioo.o 
3500.0 
3300.0 
:I .-in9 . 9 
; 5 0 0 . 9 
5509.0 
J500.0 
3500.0 
3300.0 
3500.0 
3 5uf.l . 0 
3590.0 
3300.0 
3 .i 0 (1 . 0 
2300.0 

TO’T-\l. SQFT: 94500 
TRUCK I CONTAINER f 
SEAL # 
CARRIER REF. !. iYLlST if? 
CARRIER NAME 

24414L.. 2?!! ST-7 so cj "Z 
21.l13,.. 220 'V-7: TjD 6 ;L' 
24403*, 220 LT-2 SD 6 oz 
2113% ??O YT-2 SD 6 '37. 
24407, "20 \iT-2 SD 6 02 
2 1 I 0 5 /' 220 YT-2 SD 6 07. 
24400- 22'3 YT-2 SD 6 02 
21196' 720 YT-2 SLI 6 02 
214127 220 Y'T-2 SD 6 0% 
24440' 220 YT-2 SD 6 0% 
24148-, 320 NT-I! SD 6 02 
24430.. 220 YT-2 SD 6 07, 
23411* 220 YT-2 SD 6 02 
24104\, 2.20 YT-2 SD S OZ 
21397. 220 VT-:! SD 6 02 
?14J9- 220 ST-2 SD 1; 07. 
24122 220 Y'Y-2 SD 6 01. 
?1109~, 120 Y-r-2 SD 6 02 
24101% 220 YT-2 SD h 02 
21391f ?20 UT-2 SD 6 OZ 
24150 220 YT-2 SD 6 OZ 
2.4411. 220 V-2 SD 6 02 
24410" 220 HT-2 SD 6 01. 
24398 220 NT-2 SD 6 oz 
2 4 3 9 5 "' 220 ST-2 SD 6 02 
24412 220 u-r-2 SD 6 02 
1-1108,. 220 IJT-2 SD 6 I?% 

TOTAL WElGHT: 34625 
LOAD VERIFICATION SIGNED X 
TRUCKERS P.O. # 1384 



“, III . I,.- v-w-- -. - . -- ..- - _ _. . 

SAPS INDUSTRIES SHIPPERS NO. 

571 INOUSTRIAL PARKWAY 1107 
COMMERCE. GA 30529 
(706) 338-7000 

EXTERNAL REF # !;E9PaClFI': I.I‘;I~G DATE SHIPPED 07.106/99 _““. 
CONSIGNED TO - YCjKFClLK x \ViI. R\ql-I CUST. P.O. # 158) 
OESTINATION - \QRFS'LK. '\;\ q35\3 STATE: ’ 

INTERNAL RE:: Il.97 ~‘- ’ 
COMMENTS FROM M.A. N; co\ c wj\\-e>, 

MATERIAL REQ # 1584 
JOB # 

4Qb -4GQ - 437% SHIPPERS # 1107 
BUS / MARKFT SEO # 
TERMS: PREP\ID 

DRIVER MUST CALL 24 HOURS PRIOR TO DELJVERY 
- . _ . 

NO if PRODUCT ROLL KIND OF PACKAGE, DESCRIPTION OF 

SQ Fr COOE # # ARTICLES. SPECIAL MARKS 

TR~;K\;i~~;;;ER~;-, y.r, :g . 
SEAL # 
CARRIER REF. L.\YDST \R 

21451 3°C) \T-” ,;D 5 Ox 
24143 zo ST-2 511 6 02 
21453 220 NT-2 SD G 02 
244~i2 220 UT-2 SD 6 02 
11424- 220 YT-:: r;D 6 02 
21423 220 YT-3 SD 6 02 
24446 220 '4T-2 SD 6 OZ 
24J28 220 ST-2 SD I; 02 
24418 220 y-I--2 SD 6 02 
21293Y 220 ST-2 SD 6 02 
,744 17<* 22 ST-2 

?2 7 ‘ST-2 
SD 6 02 ~ 

24439v SO 6 02 
2115.5 220 YT-2 SD 6 02 
2414: 220 ?;T-2 SD 6 02 
21151 220 NT-2 SD 6 r32 
24445 ?':I, UT-2 SD 6 q-! 
24431 220 YT-2 SD il '32 
21135 1'11) 4sr-2 CD l-j 0;'. 
2412? 220 ST-2 SD e 02 
Y!4408 220 VT-3 SD 6 02 
24432 220 UT-2 SD 6 02 
24420~ 220 XT-" SD r; O'L 
26275 ” 220 UT-2 SD 6 02 
2113.3 220 ST-2 ‘sill ii 02 
24436 220 CT-3 SD i 02 
21-c37 210 UT-2 =.I) 1; "2 
2a42LJ 220 YT-2 SD 6 OZ 

TOT&L WEISHT: 34213 
LOAD VERIFICATION SIGNED X _ 
TRUCKERS P.O. # 1594 

CARRIER NAME 

CARRIER SIGN 

SIGN HERE FOR SHIPPER 
^YIPPER: _--._ %I+~~~ 
” PRESS: 571 INDUSTRIAL PARKWAY 

COMMERCE. GA 30529 

SIGN HERE FOR AGENT 
OF SHIPPER 

AGENT FOR SHIPPER: 
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SKAPS INDUSTRIES 
571 INDUSTRIAL PARKWAY 
COMMEACE.GA 30529 
(706) 336-7000 

\ 

EW%NAL REI ‘# GEOP4CIFIC l.t~IYG 
C GNEDTO - YORFOLK ?IAVtL BiSE 
Dka I’INATION - NORFOI.K.V.4 43 513 

COMMENTS FROM M.R. N; Co\c r\i \\a 

406-a%4 -43-p& 

DRIVER MUST CALL 24 HOURS PRIOR TO DELIVERY 

SHIPPERS NO. 
I.108 

DATE SHIPPED 0 7 .I’ II I; ,’ !I 9 
CUST. P.O. # 1584 

STATE: 
INTERNAL RE:f 1. 108 
MATERIAL REQ # 1581 
JOB # 
SHIPPERS # 
BUS / MARKET S&f ’ 
TERMS: PREP \ II‘) 

NO U 
SQ Fr 

-. 

PRODUCT ROLL KIND OF PACKAGE, DESCRIPTION OF 
CODE # # ARTICLES, SPECIAL MARKS 

T~22OCC 

TU2206 6 

‘l-Y22OC6 

Tu"ZO66 
TY%66 
‘n22056 

TX22066 

J-‘.’ 2 2 ‘) 6 fi 

T\;i!2066 
T?c12066 
TV22066 
TY22066 
T5'2206C; 
W22066 
TY22066 
'C\'22066 
TY22066 
TV?2066 
TY22066 
TH22066 
TV22066 
TV22066 
TN22066 
T42206F; 
T\‘“9OCr, . -a 

‘l-u22056 

T\'3_206: 
T@T \L SQF’I’ : 3 4 500 

TRUCK I CONTAINER # 
SEAL # 
CARRIER REF. TLI 

CARRIER NAME 
CARRIER SIGN ____ 

TQTiL WEIGHT: 321) Ii3 

’ 
LOAD VERIFICATION S\G5NdE,D X 
TRUCKERS P.O. # 

DATE: 

SIGN HERE FOR SHIPP 
S@PPER: -_. ._ 
;BORESS: 571 INDUSTRIAL PARKWAY 

COMMERCE, GA 30529 -‘_< 

SIGN HERE FOR AGENT 
OF SHIPPER 

AGENT FOR SHIPPER: 
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OoIf PC’2 OIb’ 6PI L8f~ 901 011 16 88 b8 ozz 661 OII 6’9 090H soosocmoc 
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OOL P&‘Z OIb. 6PI I6f 901 PII S6 P8 98 91z zoz LOI 6’9 090H &OOSOOOOC 

001 PC Z 01b’ 6bI 16f 901 PII 56 b8 98 9lZ zoz LO1 6’9 09OH mo5oooat 

001 PE’Z OIP’ 6t7i 16f 901 PI1 56 t4 98 912 zoz LO1 69 090H IOOSOOOOC 

001 bE'Z OIP' 6PI 99f PII sz1 68 ZL EL 612 E61 601 O’L WOH ooosooooc 
1 

001 Pf-Z Olb. 6Pl 99f PII SZI 68 ZL CL 612 f61 601 0-L 090H 666t7OOOOf 

001 H-Z 019’ 6PI 99E $11 SZl 68 Zf EL tit’: E6l 601 OL 09oH I I 
L66booooC ~ 

001 PC z OIP 6bI S6f 6Ll ’ Pi51 68 L9 89 61Z bOZ 601 I’L ’ 09oH 966KKIOOf !. 

001 Pf’Z OIP’ 6bI S6f 611 bZI 68 L9 89 6IZ WZ 601 1’L 09a-l S66bWOOE 
1. 

(w/ aw 
awx cm I 
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,b ‘->: Engineered Synthetic SKAPS Industries 
Products, Inc. Composite Ply Adhesion 

NORFOLK. VA 
Side A Side 6 

Net # Other Net 1F Other Net # Other 
Roll Roll RQll 

Net t 

24285 25187 11x5 1407 1225 1462 24266 20706 24267 213705 24266 20739 24269 26710 
24290 

24315 

24320 

24325 

24330 

24335 

24343 

2434s 

2u35O 

24355 

24360 

24x6 

24370 

2437s 

24360 

24385 

24390 

24395 

24400 

2440s 

24410 

24415 

24420 

24425 

24433 

24436 

24443 

24495 

244y) 

24495 

26737 

28857 

26671 

2.6674 

26716 

28EQ 

26675 

26677 

28714 

m333 

2mJz 

26709 

26790 

26818 

28806 

28816 

1135 

1100 

1271 

1160 

1135 

1160 

1135 

1069 

1149 

1109 

1136 

SW6 

1044 

1039 

1135 

1190 

998 

la39 

1135 

se3 

CC%9 

998 

1135 

1069 

1135 

lGt39 

1136 

1225 

1271 

998 

1316 

1x2 

1543 

1332 

1316 

1498 

1488 

1362 

1407 

1452 

1407 

1316 

1271 

1470 

1423 

1486 

1861 

1770 

1770 

1725 

1679 

1239 

172s 

1316 

1634 

1679 

1634 

1906 

1770 

1271 

1160 

1225 

1160 

1135 

1180 

1226 

1180 

1135 

1180 

1225 

1180 

1135 

1069 

IQ!36 

1180 

1271 

1158 

1180 

1mQ 

1000 

1135 

1140 

1160 

1135 

llao 

1135 

1160 

1271 

1160 

953 

13132 

1543 

1589 

1437 

1452 

lS60 

1634 

1952 

1488 

1543 

1488 

1362 

141s 

1455 

1436 

1543 

1770 

1861 

1362 

1770 

1362 

1407 

1770 

1362 

1725 

1770 

1679 

1543 

1661 

1362 

24291 2a736 

24316 26717 

24321 28858 

24326 286tK3 

24331 26cs7 

24336 2EEaa 

24341 28673 

24346 26670 

24351 2869? 

211356 26711 

2-1 26747 

24366 26740 

24371 2fXGO 

24376 28810 

24331 264380 

24366 28826 

24391 28619 

243% 26601 

24401 266tE 

24406 28832 

24411 26637 

24410 20039 

24421 26652 

24426 26664 

24431 z08s 

24436 26783 

24441 28767 

24446 28770 

24451 26762 

24456 20222 

24292 26743 24= 20736 24294 26741 

24317 28722 24316 28726 24319 26f532 

24322 26656 2432328654 24324 286% 

24327 26719 24326 26718 24329 26832 

2-2 20666 243332w3o 24x54 28684 

24337 26631 2433826660 243% 2&=+5 

24342 28897 2434326662 24344 26676 

24347 28679 2434626696 24348 26715 

24552 26744 243552BEL3 243!% 20745 

2-7 2SB6 24YB 26746 243% zwxl 

24362 28701 2436328844 24364 28892 

24367 287W 2436826fB6 24389 2862% 

24372 28769 2437326661 24374 28826 

24377 26627 2437026799 24379 26791 

2436226607 2436326796 24364 26797 

24387 28924 243662eNo 243zl9 28822 

243%! 26812 24zw26614 24394 2lmz 

24397 26603 2439026602 243B 2-0 

24402 26796 24403 28817 24‘04 26840 

24407 26641 244032S856 244Q0 zws9 

24412 2Bw3 24413 26647 24014 28850 

24417 26653 24410 28856 24419 28830 

24422 26831 244xz06s1 24424 26646 

24427 26687 24426 287% 24429 26856 

24432 26642 244z3263M 24424 26613 

24437 26770 2443826766 24439 z8779 

24442 26TT3 2444320777 2+ 26772 

24447 26775 24443 23776 24443 26761 

24652 26764 24453 26783 24454 2ms 

24457 28850 2445626694 244% ~ 

I’ 

Wednesday. July 07, 1 C?B 

SKAPSlndustrles 
571 Industrial Parhway 
Commene,GA30529 

Phona.706~70 Fax. 7C6336-7007 



%$ 

+ngineered Syr!;&tjc 
SKAPS Industries 

Geonet 

Products, if IC NORFOLK, VA 

Roll # Lot # 

028650 JO41104 
028855 JO41104 
028660 JO41104 
028665 JO41104 
028670 JO41104 
028675 JO41104 
028680 JO41104 
028685 JO41104 
028880 JO41104 
028895 JO41104 
028700 JO41104 
028705 JO41104 
028710 JO41104 
028715 JO41104 
028720 JO41104 
028725 J041104 
028735 JO41104 

-). 028740 JO41104 
028745 JO41104 
028750 JO41104 
028760 JO41104 
028765 JO41104 
028770 JO41104 
028775 JO41104 
028780 JO41104 
028785 JO41104 
028790 JO41104 
028795 JO41104 
028800 JO41104 
028805 JO41104 
028810 JO41104 
028815 JO41104 
028820 1848 
028825 1848 
028830 1848 
028840 1848 
028845 1848 

Min. Thickness Carbon Density WWnit Area TS@Break, 
(mil) Black (%) (g/cc) (net) Ib/sf MD (Pail 

220 2.4 .945 ,191 

240 2.1 .945 .205 
235 2.1 .945 .192 

230 2.5 .945 .212 

224 2.4 .945 .220 

228 2.5 ,945 ,220 
235 2.2 .945 .240 
239 2.4 ,945 ,204 

240 2.2 .845 ,216 
235 2.1 .945 ,210 
240 2.0 .945 .212 
240 2.2 ,945 .2?5 
238 2.0 ,945 ,202 
235 2.3 .945 .201 
235 2.1 ,945 .195 
230 2.1 .945 -241 
240 2.1 .945 .201 
243 2.1 ,945 ,225 
225 2.1 ,945 .221 
220 2.3 ,945 ,190 
235 2.5 .945 .234 
240 2.5 .945 .240 
240 2.7 ,945 .214 
238 2.0 .945 .222 
220 2.1 ,945 .190 
230 2.0 ,945 ,230 
245 2.5 ‘945 ,242 
240 2.6 .945 ,231 
240 2.4 ,945 -211 
235 2.3 ,945 ,211 
240 2.1 .945 .221 
235 2.6 ,945 .221 
225 2.0 .951 .lQl 
230 2.0 .951 220 
230 2.0 ,951 .201 
240 2.3 ,951 .225 
240 2.4 ,951 ,214 

68 
69 
02 
74 
72 
73 
65 
88 
69 
88 
62 
64 
04 
65 
61 
63 
61 
65 
89 
67 
69 
75 
65 

73 
62 
65 
09 
75 
67 
63 
64 
75 
63 
74 
73 
63 
65 

PLEASE NOTE; TESTING IS PERFORMER EVERY 5TH ROLL 
.* 

SKAPS induslnes 
571 Industrial Parkway 
Commerce. GA 30629 :,idJ~ C/i’\, 

Phone (iI%) 3387ooo FIW (706) 3367007 Page 1 

Thursday. July 08, 1999 
,’ &y .’ , 

J 



). 

;, 

Engineered Synthetic 

SKAPS Industries 
Geonet 

Products, kc NORFOLK, VA 

Roll # Lot # 

028850 1848 
028855 1848 

Min. Thickness Carbon Density Wt/Unit Area TS@Break, 
(mill Black (W) (g/cc) (net) lblsf MD (ppi) 

240 2.4 .951 ,221 65 
235 2.2 .SSl .220 89 

PLEASE NOTE: TESTING 19 PERFORMED EVERY 67-H Roll, 

Thusclsy. July 08. 16@ 

SKAPS induelnes 
571 lndustrlel PaMy 
Commerce. GA 30529 

phone’ (7081 S7ocO Fax: (706) =7(137 



Thursday July 22, I999 
Ms. Nicole Miller 
Geopacifk Lining 
1300 Dexter Ave N 205 - Seattle, WA 98 109 

Ref. : Norfolk Naval Base., Norfolk, VA 
Transnet 220-2-6 Geocomposite 
Shipper # 1132, # 1134, # 1137 

Ms. Nicole Miller, 
We certie that the Transnet 220-2-6 double sided drainage composite, shipped on the 
above shipper Nos., meets the project requirements as stated in Section 02073, of the 
specifications. The properties listed in this section include : 

fist Method 
-- . 

Unit 

ASTM D 377d’ -- 
Minimum Required Value 

lb&Y+ .--’ 
..- _. 

0.162 

I I 

Cqmposite Property Test IHfthod Unit Minimum Required Valy~~ . . .-. .I. 
Transmissivity ASTM D 4716 in2/s 
l-l y-fiiheslon 

.._ .-- 2.,x_ 10 -1 * -.--. . 
AShI D 413 lb/w 1 

Fabric Property .I_ Test Method 
Fabric Weight ASTM D 5261 

m--c .-. 
Grab Tcnsilc Strength AS-fM D 4632 

- .,.. -.. 
Grab Elonwtion ASTM D 4632 

-. -.-.. 
Th&ncss ASTM D 1777 

hncturc Rcsistancc .“-- ASTM D X3.1 

‘kllen Bwst 
.-- 

ASTM D 3786 
. ..-_ *.. 

Water Flow Rate ASTM D W91 

* L 1 

oz /yd2 6 
. . . ..-. 

1bS 145 
._..-. 

IlKi SO 
,.I -.- 
Ibs 55 

lbs - ‘- 95 
. ,*. 

-- 

/ .-.. I --, I- , .-. -t 
* Transmissivity measured using watm 20 Dcgrcc C (68 degree F) with a pdicnl of 0 05 & 0.33, 

berwecn two atccl pb~s, under a confining prcsswc OC I .OOU psf, after 15 win 

Sincerely, 
0h-qdc 
Dipa Pate1 
QA Manager 



d,,,‘ . . ..- - ..--.. . 

SKAPS INOUSTRIES 
571 INDUSTRIAL PARKWAY 
COMMERCE, GA 30529 
(706) 336-7000 

SHlPPERS Non,*.; * 
1132 

EXTERNAL REF # c;EOP\('lF[I' 1.[\ I'i(; DATE SHIPPED r) - L’ ;> /g g 

CONSIGNED TO - 's;GRFl?LK k tf 4:. I3 iSE CUST. P.O. # 1381 
OESTINATION - VC!Rt’c’)LK. S.\?3.5 13 STATE: WA 

INTERNAL REF # 
*-. ,a- 

113: 
COMMENTS FROM M.R. 

‘N;& bl: [I ey 
MATERIAL REQ # 1382 
JOB # 

~Q&X%~-J-~W 
SHIPPERS # 1132 
BUS / MARKET SEQ h’ 
TERMS: PREI'ilD 

DRIVER MUST CALL 24 HOURS PRIOR TO DELlVERY 
-.- 

NO3 PROOUCT ROLL KIN0 OF PACKAGE, DESCRIPTION OF 
SQ FT CODE # # ARTICLES, SPECIAL MARKS 

-- 



-. . . . , . . .- WI .--. . . ..w- ..,. - -.v. -.*.-.1.*-b I.“, I,LUU,Ia7YLL 

SKAPS INDUSTRIES SHIPPERS Nm . 
571 INDUSTRIAL PARKWAY 1134 
COMMERCE. GA 30529 
(708) 336-7000 

mEFINAL FIEF # rl;EOP.ACIF[C Lf?rI?:cr 
!’ SIGNED TO - y0Rf.0I.K S.iV_\L BASE 
LLoTlNATlON - ~0KFOI.K.i i2351.3 

COMMENTS FROM M.R. 
RI&e M i LJ 

2ob29+t3tf! 
DRIVER MUST CALL 24 HOURS PRtOR TO DELIVERY 

DATE SHIPPED 07,‘?0/99 
CUST. P.O. # 158-t 

STATE: WA 
INTERNAL AEF # 11:!1 
MATERIAL REQ # 158.l 
JO0 # 
SHIPPERS # 113.4 
BUS / MARKET SE0 # 
TERMS: PREP \ ID 

NO # PRODUCT 
SQ Fr CODE # 

KtND OF PACKAGE, DESCAtPTlON OF 
ARTICLES, SPECIAL MARKS 

3500.0 
3 5 0 0 . 0 
3500.0 
3500 .o 
3300.0 
'i .-! 0 0 . 0 
3 3 ccl. '? 
3 3 0 I) . ;I 
:; 500 * 0 
J300.0 
:', s 0 0 . 0 
.3209. 9 
:z 5 0 0 . 9 
i 3 f) 0 . 0 
3500 . 0 

220 YT-2 SD 6 02 
220 YT-2 SD 6 07, 
220 NT-2 SD 6 02 
220 '(T-2 SD 6 OZ 
220 ST-2 SD 6 02 
220 XT-2 SD 6 0% 
220 ST-2 SD 6 02 
2'20 .\;T-2 SD r, 02 
220 ST-2 SD 6 OZ 
220 YT-2 ;I) 6 OZ 
220 YT-3 SD 6 OZ 
220 \'I.-2 SD E OL 
220 'T-2 SD ;: 0% 
22!, ?iT-2 SD ; 0;: 
1-70 y-(--z ‘jD r: g:: -- 
- -I I\ -w I q-w" SD a: ->Z, 
??(I )i'r-1 SD 4 t>z 

2 
% r 
1 4 ’ <I 

% _. 



- ..- . . . . _ 
SKAPS INDUSTRIES 
571 JNDUSTRIAL PARKWAY 
y$EflcEfc3A 30629 

- 

EXTERNAL FIEF # CEOPACIFIC LINIYG DATE SHtPPED 
CONSIGNED TO - YORFOLK UViL BASE 

0 7 / 2g/ 9 9 
CUST. P.O. # 1584 

DESTINATION - ~ORFOLK.V.~23513 STATE: WA 
INTERNAL FIEF # 1137 

COMMENTS FROM MR. MATERIAL REQ # 1584 

OAIVER MUST CALL 24 HOURS PRIOR TO DELIVERY 

JOB # 
SHIPPERS # 1137 
BUS / MARKET SEQ # 
TERMS: Pp.F:P.\ID 

NO# PRODUCT 
SQ Fr CODE # 

ROLL 
# 

KIND OF PACKAGE, DESCRIPTION OF 
ARTICLES, SPECIAL MARKS 

3300.0 TN22066 
3300.0 TY22066 
3300.0 TN22066 
3300.0 TN22066 
3500.0 TN22066 
3500.0 TY22066 
3300.0 TN22066 
3600.0 TY2.2066 
3500.0 TY22066 
3500.0 TY22066 
3500.0 TN22066 
3500.0 TN22066 
3500.0 TN22066 
3300.0 TN22066 
3500.0 TX22066 
3500.0 TY22066 
3500.0 TY22066 
3500.0 TY22066 * 3500.0 TN22066 

\r 3300.0 TN22066 
3500.0 TN22066 
3500.0 TN22066 
3300.0 TN22066 
3500,o TY22066 
3500.0 TN22066 
3 (3 0 0 , 0 TY22066 
3500.0 TN22066 

TOT.41 SQFT: 94500 
TRUCK ! CONTAINER # 
SEAL # 
CARRIER REF. TEI 
CARRIER NAME 
CARRIER SIGN ,\* DATE: 

25125 
25133 
25139 
25127 
25135 
25128 
25134 
25136 
25143 
25129 
25130 
25137 
25131 
25138 
25132 
23142 
25141 
25140 
25146 
23143 
25149 
25144 
25148 
25151 
25152 
25150 

, 25147 

220 YT-2 SD 6 02 
220 XT-2 SD 6 OZ 
220 h'T-2 SD 6 02 
220 ST-2 SD 6 02 
220 NT-2 SD 6 OZ 
220 NT-2 SD 6 02 
220 NT-2 SD 6 02 
220 YT-2 SD 6 02 
220 NT-2 SD 6 02 
220 FIT-2 SD 6 02 
220 NT-2 SD 6 02 
220 NT-2 SD 6 02 
220 NT-2 SD 6 02 
220 NT-2 SD 6 OZ 
220 NT-2 SD 6 02 
220 NT-2 SD 6 02. 
220 YT-2 SD 6 02 
220 YT-2 SD 6 02 
220 NT-2 SD 6 02 
220 BT-2 SD 6 02 

/r' 220 WT-2 SD-V OZ ,s* 
220 NT-2 SD 6 OZ 
220 NT-2 SD 6 OZ 
220 NT-2 SD 6 02 
220 NT-2 SD 6 OZ 
220 NT-2 SD 6 02 

, TOTAL WEIGHT: 340 
LOAD VERIFICATION S 
TRUCKERS P.O. # 



I I ,1-s .- -*.. . --- .- - .--. ._ .-.--. . . _- 

“; Engineered Sy~‘fhct I’ SKAPS Industries 
p~&lcts: k Composite Ply Adhesion 

NORFOLK, VA 
Side B 

Mb. MD Avg. MD olher NOtX Other ketr OtherNat# Olher Nell 
Ill Too- Roll Roll RON &Ill 

24280 25124 1180 1452 1135 1498 24281 25162 24282 25195 24283 25114 24284 25156 

28737 

28733 

28730 

28727 

28721 

28857 

28671 

28674 

28718 

28'102 

28709 

28%0 

28771 

294mB 

294eB 

294668 

29458-B 

29442-B 

23EI-B 

2932-A 

2EEDA 

29433-B 

1135 

1180 

1135 

1180 

1225 

1180 

1271 

1180 

1135 

1135 

998 

10!39 

1316 

1407 

1462 

132 

1407 

20738 

26742 

26732 

26724 

28741 

28731 

28726 

286735 

28697 

1543 

1362 

1316 

1407 

1316 

1534 

20717 

2669 

28667 

28747 

28749 

288781 

1135 17x) 

1044 1362 

1039 17x) 

1044 1lW 

1039 1271 

1044 1316 

llt33 1816 

10139 lno 

1135 1906 

1180 

1225 

1180 

1225 

1180 

1225 

1180 

1135 

ii80 

lle0 

1136 

1135 

1225 

1088 

1135 

1180 

lcB9 

1135 

1069 

1136 

1160 

1069 

1407 

1452 

14% 

1362 

172s 

1906 

1634 

17-m 

1816 

1180 

1382 

1462 

1770 

1816 

1770 

24291 

24296 

24201 

24308 

24311 

24316 

24321 

24326 

24x31 

24361 

24366 

24661 

25120 

25131 

25136 

25'141 

25146 

25151 

25156 

25161 

25166 

25171 

29467-B 

294SB 

29452-B 

29448-B 

2944sB 

294458 

2s381-A 

25188 

29368-A 

24292 28740 2429328738 24294 

24297 28720 24296 28735 2&i$j 

24302 28734 24303 28725 24334 

24307 28729 24zm28668 241309 

24312 28864 24313 2Bfa 2al4 
24317 28722 24318 28728 24319 
24322 28s6 24323 28654 24324 
24327 28719 24328 28718 24329 

2433226866 2433328680 241334 

24362 28Ml 24x328884 24384 

24367 287130 2436828ex 24368 

2433226754 2466328753 24564 

25127 29468-B 25128 29481-B 2329 

25132 29470-B 25133 2933 2334 

25137 24480-0 25138 29464 25139 

25142 29464-B 25143 29457-8 2.344 

25147 29457-B 25148 29455-B 2349 

25152 20441-6 251% 29377 2354 
25157 2944&B 25158 2%51-B 25159 

25162 25074A 25163 29372-A 25164 

25187 28758 25168 28759 25189 

25172 28723 25173 294368 25174 

28682 

26884 

26882 

26626 

28752 

29471-B 

29462-B 

294580 

294480 

244448 

29Qo-8 

29447-6 

2W67-A 

29373 

i93BA 

-. 

\ / 

Thursday,July22,19EB 

SKAPS Industries 
571 Industrial Parkway 
Commefce.GA30529 

Phone’ 7Q633S?CCU Fax: 7-3387003 Pagel 



MAPS Industries I 
Engineered Synthetic Geonet 

Products, Inc. NORFOLK, VA 

Roll # Lot # 

028655 JO41104 

Min. Thickness Carbon Density WtIUnit Area TS@Break, 
(mil) Black (%) (g/cc) (net) lblsf MD bwi) 

240 2.1 ,945 ,205 69 

028860 
028685 
028670 
028685 
028690 
028705 
028720 
028725 
028730 
028735 
028745 
028750 
028755-A 
028770 

‘,#~'dW,\ 
.*;i .:i 028780 
.G& 029360-A 

029365-A 
029370-A 
029375-A 
029380-A 
029435-B 
029440-B 
029445-6 
029450-B 
029455-B 
029460-B 
02946543 
029470-B 

JO41 104 235 2.1 .945 ,192 62 
JO41104 230 2.5 .945 ,212 74 
JO41104 224 2.4 .945 .220 72 
JO41104 239 2.4 .945 .204 68 
JO41104 240 2.2 .945 .216 60 
JO41104 240 2.2 .945 .215 84 

JO41104 235 2.1 .945 .195 61 
JO41104 230 2.1 ,945 .241 63 
JO41104 240 2.0 ,945 .205 64 
JO41104 240 2.1 ,945 .201 61 
JO41104 225 2.1 .945 .221 69 
JO41104 225 2.3 .945 <I90 67 
JO41104 230 2.5 ,945 .201 66 
JO41104 240 2.7 .945 .214 65 
JO41104 225 2.1 ,945 .190 62 
JO51287 240 2.5 .956 .242 71 

JO51287 240 2.5 .956 a245 72 
JO51287 235 3.1 ,950 ,261 75 
JO51287 235 24 ,956 .230 65 
JO51287 235 2.4 .950 -235 69 
JO51287 235 2.6 ,956 .224 73 
JO51287 235 2.7 .956 .245 71 
JO51287 242 2.9 ,956 .230 72 
JO51287 240 2.8 ,958 ,228 75 
JO51287 240 2.9 .956 .240 71 
JO51287 235 2.8 .956 ,235 74 
JO51287 235 2.9 .956 .252 72 
JO51287 230 2.7 ,856 ‘227 71 

,] 
.’ 

PI .EASE NOTE; TESTING IS PERFORMED EVERY 6TH ROLL 

SKAPS Industries 

Thursday, Juty 22. 1998 

571 lndustrlal Parkway 
Commerce, GA 30529 

Phone: (706) XSx)Lx) Fax. (706) 33&700? Page 1 



--..- -.. ._ _ _. _ __- .._ ___ _ 

Engineered Synthetic ProductsMaps Industries 
571 Industrial Pkwy. 

Commacc, GA 30529 
Phone . 706-336-7000 Fax. 706-33&7(107 

July 22, 1999 

Norfolk, VA 

This is to certify the transmissivityof‘ GeoComposite. Testing was performed 
every 100,000 square feet of production using ASTM 4716. 

I . I . . . . - I . . .- . . . , . . . ,. 
GeoComposite Y 

Roll Number Gradient/Load Normal Time Transmissivity Traasmissivity 
(min) (gal/ft/min) .-..4. 

15 .’ 
. . ..- (m’/sec) 

24,280 0.33/1000 5.67 1,17x 10; .._ _ __ 
24 280 mm,, .-’ 0.05//j 000 li’ 7,32 - -._ --’ ‘-.I;52 x 10,’ 

9. ..I. ,. 
24,320 0.33/l 000 

1 5-” _” 
6.64 1.37 x 1(-P’ 

. . 24J20 _.,,,, _ ~~0~~~000 - 
. --. ._ 

,, . . l5 7,39 1.53 x 1Oj _.” . 
--* .a ~~-_ _ 

25,-I 30 0.33/l 000 mm..._ 
25,130 0.05/l 000 I . . 



ADVANCED TECHNOLOGIES 

681 DeYoung Reed 
Greer. South CamfJna296Sl 

iel: [864)966-0592 

Fax: (86.q679-4639 

Toll Free: (800)667-5181 

July7.1999 
REF. TNS HO60 
Quantity Shipped: 27 rolls 
BOL#: 3 1649 

SRqps 
571 Industri8I Pkwy. 
Commerce, GA 30529 

Dear Sir/Madam: 

This is to cem’fy that TNS HO60 is a 100% polypropylene, nonwoveq needle-punched fabric. 
TNS Ho60 is resistant to dcgmkion due to ultraviolet expomre and resists commonly 
encountered soil chmiti, insects, mildew, and is non-biodegradable. Polypropylene is sta&e 
within a pH range of 2 to 13. TNS HO60 conforms to the physical properties listed in the 
following table: 

Wtigflt 
ThiCkness 

Grab Tede 
Grab Ehgation 
Trap Tear 
Rmlure 
Mullen Burst 
A.0.S 
Plxmitivity 
water Flow 
Permeability 

Regards, 

ASTM D 3776 
ASTM D 1777 
ASThd D 4632 
ASTM D 4632 
ASTM D 4533 
ASTM D 4833 
ASTM D 3786 
ASTM D 475 I 
ASTM D 4491 
AS-I-MD4491 
&X-MD 4491 

OW 6.0 
mils 55 
lbs 160 
% SO 
Ibs 55 
Ibs 95 

Pk 350 
U.S. sieve 100 
l/sfx 1.6 
$pdsq.ft. 125 
cm/w .25 

Ij.AR.V 

J MeIissa Keller 
TNS Advanced Tezhnologes 



CD\ 
ifI i 

tE'z 
tc-Z 
$E'Z 
?C'Z 
+c'z 
*e-z 
*Cot 
#C'Z 
tc.2 
+c*z 
tE'z 
bE'Z 
tt 'Z 
tf'z 
tE'Z 
bC'Z 
tE'2 
+t'Z 
tt'2 
#C'Z 
+E'P 
)f'Z 
tE’Z 
+C'Z 
tc*z 
VC'Z 
VE'Z 

- JAI- 
SOY U6Xd 

-1 

:83Yd 

BBC 
BBC 
BBC 
ORE 
CC% 
EEt 
OEV 
E6E 
E6f 
E6C 
ozt 
oz+ 
56E 
66E 
66f 
66E 
91) 
91t 
91t 
91) 
91c 
9LC 
9EC 
9SC 
9EC 
t66 
16E 

ZOI 06 
201 06 
101 06 
201 06 
6ot 66 
6Ot 66 
601 66 
JlI SO 
911 EB 
911 $8 
11T EO 
111 CB 
e1t 28 
811 Z9 
WI1 28 
811 2u 
III E6 
III cs 
111 Sb 
111 SK 
901 211 
901 111 
1Q’I lb 
TOT 16 
101 16 
001 06 
001 08 

61 
6L 
CL 
CL 
Z8 
ZB 
29 
IB 
EB 
EB 
18 
'18 
98 
9% 
90 
98 
68 
69 
69 
68 
ZB 
ze 
DR 
08 
08 
cf. 
EL 

E9 
s9 
E9 
s9 
91 
)L 
+1 
19 
19 
19 
93 
99 
$9 
E9 
s9 
$9 
91 
t1‘ 
+1 
+L tL +1 
Zl 
Zf 
ZL 
El 
El 

SS 
SE 
se 
ES 
t9 
c9 
E9 
1s 
LS 
1s 
LS 
1s 
IS 
1S 
1s 
IS 
09 
09 
09 
09 
s9 
69 
ss 
SS 
SE 
69 
69 

291 
191 
es1 
291 
961 
961 
961 
091 
091 
091 
Lea 
LB1 
L9I 
t91 
L9I 
191 
t81 
be1 
981 
tet 
t61 
961 
191 
191 
191 
29I 
291 

191 
1ea 
LB1 
IBt 
BOZ 
002 
WOZ 
991 
99t 
991 
e1r 
ELI 
)flT 
t91 
901 
991 
$91 
se1 
$01 
SOT 
611 
6LI 
OLI 
011 
Olf 
Zl.1 
211 

861 
ZOI 
201 
201 
901 
oar 
801 
t01 
EOl 
co1 
211 
211 
LO1 
LO1 
101 
iot 
ZlI 
211 
211 
III 
/II 
ZII 
911 
9x1 
91t 
811 
91’1 

6'9 
6'9 
6'9 
6'9 
P’L 
9’L 
9’1 
f'9 
f'9 
S'9 
I’ll 
I’l. 
O’L 
O’L 
0’1 
P’L 
I ‘1 
I’L 
1’1 
T’L 
I’1 
Z’L 
4’9 
9’9 
9’9 
O’L 
0’1 

006 081 
006 081 
006 081 
006 081 
006 OBI 
006 091 
006 OR1 
006 081 
006 081 
006 091 
006 OBI 
006 OBI 
006 091 
006 081 
006 081 
006 091 
OD6 081 
006 OUT 
005 091 
006 OQl 
006 081 
006 081 
006 001 
006 081 
006 081 
006 081 
006 001 

. ..- --- 

3#7 UM 

r 

09011 
09ou 
09011 
0901 
OfOB 
0908 
osan 
09OB 
090R 
09011 
09oa 
09PI 
090H 
09011 
090H 
090H 
0901 
090H 
090H 
090H 
090H 
09OH 
090H 
09oil 
09on 
09011 
0908 

69OEOOOOE 
u90s0000E 
L9osbDoof 
99osooooc 
s90s0000E 
C90f0000E 
Z9OsOOOoE 
950s000Qf 
lsoPPOOO& 
9SOSOOQOE 
5E0E0000E 
+sosP000t 
150EO000C 
6+~sOoOoE 
6~0C0O00E 
L~osa000e 
9~OsOOOOE 
st010000c 
+*01000#t 
Z+OfOOOQC 
1~050000E 
090s OOOOf 
9COs0000f 
EEOsOOOOE 
CCOEOOOOC 
2f0s0000r 
lEOF;Q600C 

66/10/1 wva 



““\ TNS 
681 DeYOUnQ Road 

Gresr. South Csmlina 29651 
Tel: (884) 968-0592 
Fax. f86S) 879-4639 

Toll Frss (800) 8674181 I 
/ 

ADVANCED TECHNOLOGIES 

July 7. 1999 
REF: TNS HO60 
Quantity Shipped 27 rolls 
BOLti: 3 165 I 
Skaps 
571 Lndustrial pkwy. 
Commerce, GA 30529 

Dear Sir/Madam: 

This is to cali@ that TNS HO60 is a IOO?? polypropylene, nonwoveq needle-pun ‘C. 

TNSHO6Oiskstant v to deq@ation due to ultraviolet exposure and nsists wnmo 
encoutid soil tzbunicals, insects, mildew, and is non-biodegradable. Polypmpykne iwble 
withm a pH range of 2 to 13. ‘TNS HO60 confbrms to the physic& properties listed in the _ - - - 
foilowing tabfe: 

FABRIC PROPERR 7EST METHOD 

W&h& 
ThiCkU~ 
Grab Tensile 
GTab Elongation 
Trap Tear 
Puncture 
Mullen Bunt 
A0 S. 
PdtiVity 
Water Flow 
PWKt&iii~ 

ASTM D 3776 
ASTMD 1777 
ASTM D 4632 
ASTM D 4632 
ASTM D 4533 
ASTM D 4833 
ASTM D 3786 
ASTM D 475 1 
ASTM D 4491 
ASTM D 4491 
ASTMD4491 

ow 6.0 
nds 55 
1bS 160 
% 50 
lbs 55 
Ibs 9s 
psi 350 
U.S. Sieve 100 
l/see 1.6 
Bpm/sq.ft. 12s 
CUlfSeC 25 

M&t. V 

J Melissa KeNa 
TNS Advanced Technologies 



axt' 
Qft' 
Oft' 
or+' 
otta 
oft' 
oat' 
oat* 
Olt' 
Ott' 
Qlt' 
0'It ' 
Of)' 
01t* 
Qli' 
Of#' 
ot+' 
01)' 
Ott' 
oat' 
Olt' 
Ott' 
01)' 
olt' 
Ott' 
oit* 
01t* 

btl 
6+I 
St1 
btI 
6tI 
6+I 
691 
6tI 
St1 
6tI 
c+1 
st‘z 
6t1 
6t1 
6tt 
6tf 
6t1 
bta 
htl 
lit1 
btl 
6t1 
6t1 
flti 
6t1 
5ta 
6tl 

IS5 
I6E 
ESE 
SSC 
E9C 
S9E 
690 
E9E 
99E 
Sit 
fbt: 
S6C 
t6E 
16f 
16C 
SbC 
sot 
sot 
sot 
LLE 
L6C 
L6f 
16E 
CBC 
CQE 
EBE 
EBf 

DOT. 
oat 

86 
EC 

86 
86 
ZOT 
ZOK 
t1r 
6tt 
611 
612 
601 
601 
6QI 
601 
tz1 
1tt 
IZI 
WI 
to1 
to1 
to1 
III 
t1t 

-1tr 
ItI 

08. 
QB 
9u 
9e 
48 
99 
601 
601 
SZI 
tzt 
tz1 
WZI 
921 
9tt 
9Z1 
921 
911 
911 
911 
1t1 
1x1 
LII 
11t 
CZT 
CZI 
Et1 
El1 

Sl 
SL 
94 
9L 
Jl 
91 
$0 
Efl 
6B 
68 
CB 
68 
te 
te 
tB 
t0 
50 
SB 
se 
+0 
tB 
te 
t8 
LB 
L8 
LB 
LB 

EL 
EL 
48 
SE 
SB 
SB 
C6 
ES 
2f 
49 
LO 
LY 
89. 
RS 
a9 
if9 
99 
89 
89 
OL 
01 
01 
OL 
9f 
91 
91 
9L 

-63 
69 
IL 
IL 
11 
IL 
+8 
99 
fL 
89 
89 
09 
E9 
s9 
S9 
SJ 
ZL 
IL 
ZL 
L9 
LO 
L9 
L9 
QL 
OL 
OL 
QL 

291. 
Z91 
991 
99T 
991 
991 
211 
212 
6IZ 
6tZ 
617 
612 
61Z 
61Z 

612 
612 
OZZ 
ozz 
022 
917 
912 
91z 
9IZ 
IZZ 
TZ2 
tzz 
IZZ 

ZL1 
211 
ELI 
e11 
ELI 
ELI 
Lb1 
E61 
961 
tot 
toz 
9QZ 
WI 
t01 
WI 
tez 
L61 
161 
161 
261 
26; 
zst 
261 
261 
Z6f 
161 
ZbX 

Ull 
flat 
EII 
srt 
EIl 
St; 

'tz1 
t21 
601 
601 
6Qt 
601 
901 
901 
901 
IQ1 
801 
801 
801 
zt1 
zt1 
111 
ZIT 
901 
901 
BOI 
801 

Q’l 
0’1 
L’9 
L’9 
t-9 
1’9 
S’L 
E’L 
Q’L 
I ‘L 
I'L 
I'1 
8'9 
8'9 
8'9 
8'9 
6'9 
6'9 
6'9 
I’L 
I’& 
T’L 
T’L 
0’1 
0’1 
D’L 
O’L 

QOC 001 
006 QEI 
006 ORI 
DO6 081 
006 08'1 
006 Offf 
006 ORt 
006 081 
006 OR1 
006 002 
DO6 ORT 
006 081 
QOb 091 
006 Oflt 
006 091 
CO6 ON1 
006 081 
006 DQI 
006 081 
006 OEI 
006 081 
006 081 
006 OBI 
006 081 
006 081 
006 081 
006 OQT 

PSDR 0Easb00Ol 
09on 6zosouooe 
09OP ezOsOObOE 

* 03a6l L2osoOaOE 
09OB 
0908 
09011 
09QY 
0908 
Q9OH 
09011 
0904 
0908 
09011 
0908 
09&l 
09OH 
09011 
0908 
0901 
0908 
0901 
09oLI 
DQOH 
09OY 
D901 
09011 

9zOtOQOOE I 

cZOsOOOOE . j 
tz DSOQOOE / 
EZDfQ000C : 
066+0000E i +66*Qooot: ; 
C6CtO000t ; 
26h+OOOOE ; 
166tOOOOC ; 
066bOOOOE i 
#06+OOOOC L 
?86+OOOOC 
LD6tQ000E 
~e6mQQoE 
+Bh COQOOt 
E SIC+OOOOE 
ZU6+OOOOC - 
Io6tooaoc 
o%6+ooDoc ; 
6LCWIOOOE 
BLbWOOOE 
1 L6wl000I: 
SLS+OOOOC 

VlVfl UxlYno HadOMOn 
‘3HI ’ SlllH SW1 66/LO/L ‘SZVQ ! 



Thursday July 29, 1999 
Ms. Nicole Miller 
Geopacifk Lining 
1300 Dexter .4ve N 205 - Seattle, WA 98 109 

Ref. : Norfolk Naval Base, Norfolk, VA 
Trsnsnet 220-2-6 Geocomposite 
Shipper # 1141 

MS Nicole Miller, 
We certify that the Transnet 220-2-6 double sided drainage composite, shipped on the 
above shipper Nos., meets the project requirements as stated in Section 02073, of the 
specifications. The properties listed in this section include : 

Test ii%thod 
. . ..-. . --.- 

Net Property Unit Minimum Required Value 
Mxs per Unit Ares - 

. ..-_-. 
ASTM D 3776 Ibsrn” 0.162 

AS%‘D 5199 
. __.. -*..--.. 

Thkkness Inches .22 Minimum 
.,...-- . .-A C-.-. -.__ 

Dcnsily ASTM D I SOS lb/in 0.94 
I._l-o.-.- _,_- .-.- 

Carbon Rlack ASTM D 1603 % 2 
- .-.- __._.. -VI 

Tensile Strellgth ASTM D 5035 lb/in SO 

Composite Property Test Method Unit Minimum Required Value -- . . . - .,._ ..- .-, --- 
Transmissivity ASTMD47~6 Ill 7s 3x104- --*--c . . .-_...--e- --- -_ .- ” .-.” -. . . ..- 
Ply Adhesion ASTMD413 lb/in f 

Fabric Property Test Method Unit -I- Minimum Required Value , .-. .__ - -- 
Fabric We@ AS-f-M D 5261 o/.Jy d __ .-e-., 2.i 
Grab Tensile Slrcngth ASTM D 4632 ’ lbs 145 

-,w- ..-- - --. -- 
Cirnb Eiongrnon ASTM D 4632 Ibs so 

-. _-.-. ..--, .-. --.. -.A_- 1 
Thickless ASTM D 1777 lbs 5s I 

Puncture Resistance ASTM D 483 3 lbs 95 ---.-.. ,. --,-.-.-- 
Mullen Burst ASTM D 3786 psi 220 

Waler Flow Kate ASTM D 449 I ‘- ‘. -,,;T& 125 ..-..-e .-..,-.-.. 
Perrmttivlly ASTM D 4491 

--. e-w 
Permeabilir)l ASTM D 4491 cdsec -- .-. . . .- 
AOS AS’I-M D 475 I 

.-_ 4.. .---. 

~I.;.. 1.;;;; 

l Transmlsslvlty mclilsurcd llslng watct 20 Degree C (615 degree F) wth a gadicnl olO.05 Iii 0.33, 
between two steel plates. under ;I confining pressux of 1 .oOO psi: afkr 15 nlm 



SKAPS INDUSTRIES 
571 INOUSTRIAL PARKWAY 
CCX$EFiEFi~A30629 I 

&,!,ERNAL REF Y GEOP:tCIFIC f.l%c'lNG 
‘SIGNED TO - YC'RFOLK S.\V\L B.\SE 

LdTINATION - >ORFOLK,V.&23513 

COMMENTS FROM M.R. 

k.& M-II lw 

DRIVER MUST CALL 24 HOURS PRIOR TO DELIVERY 

DATE SHIPPED 07/22/99 
CUST. P.O. # 1584 

STATE: WA 

INTERNAL REF # 1141 
MATERIAL REQ # 1585 
JOE # 
SHIPPERS # 1141. 
BUS / MARKET SEQ # 
TERMS: PREPAID 

NO# PRODUCT 
SQ F-r CODE # 

ROLL KIND OF PACKAGE, DESCRIPTION OF 
# ARTICLES, SPECIAL MARKS 

3300.0 
3500.0 
3300.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 ,' “'PPS 

,, _g. 3 3500.0 
,i, ,d 3500.0 

--' 3500.0 
3500.0 
3500.0 
3360.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3500.0 
3.soo.o 

T'?;22066 25189 220 NT-2 SD 6 02 
T?i22066 23187 220 NT-2 SD 6 02 
TN22066 25192 220 NT-2 SD 6 OZ 
TY22066 23184 220 YT-2 SD 6 02 
TY22066 25286 220 NT-2 SD 6 02 
TY22066 25283 220 NT:2 SD 6 02 
TN22066 25179 220 NT-Z SD 6 02 
TY22066 23100 220 YT-2 SD 6 02 
TY22066 25182 2.20 NT-? SD 6 02 
TN22066 25188 2,20 NT-2 SD 6 02 
TN22066 25195 220 NT-Z SD 6 02 
TY22066 2.5194 220 NT-2 SD 6 02 
TN22066 25181 220 NT-2 SD 6 01. 
TN22066 25191 220 NT-Z SD 6 OZ 
TN22066 25180 220 NT-2 SD 6 OZ 
TX22066 25196 220 NT-2 SD 6 02 
Ts22066 23193 220 NT-2 SD 6 OZ 
TY22066 23185 220 YT-2 SD 6 02 
TX22066 25198 220 NT-2 SD 6 0% 
TY22066 24365 220 VT-2 SD 6 02 
TY22066 25197 220 NT-2 SD 6 OZ 
TY22066 2.5171 220 NT-2 SD 6 02 
TN22066 25199 220 NT-2 SD 6 OZ 
TN22066 25201 220 NT-2 SD 6 02 
TN22066 25202 220 NT-2 SD 6 02 
TY22066 25173 220 NT-2 SD 6 OZ 
TN22066 25204 , 220 NT-2 SD 6 OZ 

/TOTAL SQFT: Q4360 TOTAL WEIGHT: 33520 

TRUCK / CONTAINER W 
SEAL # 

$;W’~;l;lC~;ON S’I~~ X 

CARRIER REF. 
CARRIER NAME 
CARRIER SIGN 

SIGN HERE FOR SHIPPER SIGN HERE FOR AGENT 
“WPER: 

.B 

OF SHIPPER 
RESS: 571 INDUSTRtAL PARKWAY 

_- --_ COMMERCE, GA 30529 AGENT FOR SHIPPER: 



B Engineered Syntherl ..J SKAPS Industries ,’ 
Products. I I-K: Composite Ply Adhesion _,. 

NORFOLK, VA 
Side El 

N&# Other Net8 Other Net* 
Roil RON 

24565 28789 

25170 29430-B 

25175 244398 

25180 29437-B 

25185 24432-8 

25190 29366-A 

25156 29364A 

28351-A 

1136 1770 

1136 1906 

1089 1725 

1135 1861 

1044 1634 

s@ rOea 

1009 1770 

1135 1861 

1103 1861 24ss 29013 24667 29012 2456B29014 24569 

1089 1770 25171 29X8-A 25172 26723 25173 2w360 25174 

1136 1061 25176 29376-A 25177 29375 25178 2!3434-I3 25179 

1100 1906 25181 2fMs6 25102 2%33-8 25163 2Q42&B 25164 

1135 1861 25186 294LQ8 25107 =71-A 25188 294248 25189 

1180 1725 25191 29357-A 25192 25306 25193 28E6 25194 

1135 1616 25196 29347-A 25197 2936Z%A 25198 29352 25198 

lleo lsf52 25x1 28623 i%V229361-A 252U3EQ5&A2fj2tM 

29016 
29384A 

28376-A 

293X%A 

28757 

29362-A 

f 

Thursday,Jury29,1898 

SKAPS Industries 
571 Industrial Parkway 
CommwceGAXEi9 

PhoncvW7000 fax: 7rz64267m7 Page1 " 



,$ SKAPS Industries ! 
Engineered Synthok Geonet 

r ‘*- Products, Inc. NORFOLK, VA 

Roll # Lot # Min. Thickness Carbon Density M/t/Unit Area TS@Break, 
(mif) Black (%) (g/cc) (net) lblsf MD (PM 

025305 
028755-A JO41104 

1750 

028765 JO41104 
029345 JO51287 
026350 JO51287 
029355-A JO51287 
029360-A JO51287 
029365-A JO51287 
029370-A JO51287 
029375-A JO51287 
029380-A JO51287 
02942543 JO51287 
029430-8 JO51287 
029435-6 JO51287 

230 2.5 
245 

.945 
2.1 

-201 
.950 

66 

240 

,250 

2.5 

67 

.845 .240 75 

235 2.2 .956 .180 90 
238 2.2 .956 -203 65 

235 2.2 .Q56 .231 69 

240 2.5 .956 .242 71 
240 2.5 ,956 .245 72 
235 3.1 .B56 261 75 
235 2.4 ,056 230 65 

235 2.4 .B56 ,235 69 

235 2.4 .956 ,204 63 
233 2.6 ,956 ,241 71 
235 2.6 .056 ,224 73 

STING IS PERFORMED EVERY 6TH ROLL 

SKAPS Industries 
571 lndustrlal Parkway 
Commerce. GA XX529 

,p$(J, 

Phone: (706) 3367OW Fax. (706) ?3%7007 
12 

) 5 
: Page 1 



- .I... . . .-.I.” . . ..” .4x.“,_..-, . 

Engineered Synthetic Products/Skaps Industries 

571 Induswial Pby. 
Commerce. GA 30529 

Phone : 706-336-7WU Fax : 7M-336-7OU7 

July 29, 1999 

Norfolk, VA 

Dear Sir/Madam 

This is to certify the transmissivity of C&Composite Testing was performed 
every 100,000 square feet of production using ASTM 47 16. 

.-. 

I--. - 

GeoComp&& 
.- 

Gradient/Load Normal Time 
I 

Roll Number Transmissivity Trrnsmissivity 

. . 
em .- (min) 

‘-.- 
(gal/ft/min) ..e*._. (d/set) 

25,175 0 33/1000 15 5.70 1.1% x 10” - . . . - ..- .a- ._..... .-.- 
25 175 L....- 0.05/1000 15 6,81 1.41 x 10-j - C-. ~- . . ..-- 



881 Devounq Rod 
Gf~er, South Cmlln8 29653 

Tel: (864) 8884582 
FOX: (884) 87’94e38 

Toll Frss: (800) 8874181 

July 26, 1999 
REF ‘l-W HO60 
Quantity Shipped: 35 rolls 
BOL#- 3 1708 

skqps 
571 Cndustrial Pkwy 
Commerce, GA 30529 

Dear Sir&&dam: 

This is to cem that TNS HO60 is,a 1000/c poiyprop$me, nonwoven, needle-punched f&c. 
MS HO60 is resistant to degradation due to uitmviolet exposure and resists cornmanly 
encounfered soil chemicals, insects, mildew, and is non-biodegradable. Polypropylme is stable 
within a pH range of 2 to 13. TNS HO60 conforms to the physical properties listed in the 
following table. 

FABRIC PROPERTY TEST METHOD 

weight MTN D 3776 
ThiCkllf%i ASTM D 1777 
Grab Tensile ASTM D 4632 
Grab Elongation ASTM D 4632 
Trap Tear ASTM D 4533 
Puncture ASTM D 4833 
Mullen Bum ASTh4 D 3786 
A.0 S ASTM D 475 1 
Rlmitivity ASTM D 4491 
water Flow ASTM D 4491 
Permeability ASTM D 4491 

J. h4chsa Keller 
‘MS Advanced TtxImologies 

Oz/sV 

rnih- 
lbs 
% 
Ibs 
lbe 

Pi 
U.S. Sieve 
lhx 
gpm/Wfi. 
cm/see 

M.A.RV 

6.0 
70 
140 
50 
55 
80 
350 
80 
1.6 
125 
25 



BOLL @ 
---eT. 

3000058 17 
JODOOSB 18 
509005119 
3000DS020 
300005821 
300005822 
3OOOOSI23 
300005124 
a00005 fit6 
3OOOOSnZf 
3oooose28 
300005129 
300003a30 
aoooosaai 
300005133 
3OOPOS83S 
3oooosals 
300005837 
300005838 
300005039 
300005880 
300005992 
300005993 
30D005994 
300005 996 
3oooos997 

. . ‘300005198 
3oooos999 
300006000 
300006001 

4-l 
300006002 
300006003 

0 300006004 

E 300006005 
- 300006006 

bfTL 
----- 

PO60 
ROSO 
8060 
ROM 
8060 
8060 
8060 
Ii060 
HO60 
ROSO 
8060 
HO60 
II060 
ROCO 
11060 
8060 
RO60 
HO60 
II060 
MO60 
HO60 
8060 
8060 
iroso 
R060 
HO60 
II060 

1060 
HO60 
R060 
6060 
11060 
8060 
HO60 
RO60 

UDP LWC 
a-- c-m 

180 400 
180 900 
160 980 
180 900 
180 900 
1eq 900 
180 900 
180 900 
180 900 
180 900 
180 900 
180 900 
100 900 
180 900 
110 900 
180 900 
180 900 
180 900 
180 900 
160 900 
100 900 
180 900 
100 900 
180 900 
1BO 900 
180 9db 
180 90a 
180 900 
100 400 
180 900 
100 900 
i80 900 
160 900 
180 900 
i&O 900 

6.8 111 178 200 68 60 
7.1 116 206 210 71 a2 
6.9 119 186 202 67 81 
K.II 113 203 ZOO 72 81 
7.2 11s 286 210 71 82 
6.9 11s 206 210 71 02 
7.7 118 210 255 74 00 
1.7 118 210 255 74 BB 
7.7 118 210 2’55 14 BB 
7.5 ll¶ 215 216 71 a5 
7.5 115 215 226 71 8S 
7.5 115 21s 226 71 a5 
7,s 115 215 226 7L as 
6.9 112 205 211 79 87 
6.9 112 205 211 79 87 
6.3 105 167 201 77 98 
6.3 109 187 201 77 38 
6.3 105 187 20X 17 98 
6.3 1DS 187 201 77 98 
6,3 105 LB7 201 77 98 
a.0 104 160 197 7+ 92 
6.3 116 166 180 63 73 
6,3 116 166 1eo 61 73 
6,3 116 166 160 65 73 
7.0 125 160 207 69 71 
1.6 125 160 207 69 77 
7.0 12s 188 207 69 $7 
7.0 12s 18% 207 69 77 
6.8 125 170 197 6s ai 
6.6 li5 170 197 65 111 
6,8 it5 170 197 65 81 
6.0 12s 170 197 6s 81 
6.4 125 163 186 65 81 
6,4 125 163 186 6’5 Bl 
644 LZS 163 186 6s 81 

104 92 411 103 
110 109 417 183 
118 10s 417 183 
1.18 81 417 163 
118 92 417 183 
118 90 417 103 
110 134 422 183 
110 134 422 183 
110 134 ret 183 
107 124 399 103 
107 124 319 163 
107 124 399 183 
to7 124 399 103 
107 124 a99 183 
101 124 393 183 
107 124 399 103 
107 124 399 183 
107 L24 399 183 
107 124 399 103 
107 124 399 103 

91 99 356 lea 
109 98 362 235 
109 48 382 235 
109 90 382 23s 

92 115 a87 235 
92 115 387 235 
92 11s 387 29s 
92 115 307 23s 

199 98 302 zas 
109 98 362 23s 
109 90 a02 235 
109 90 302 235 
109 96 302 235 
109 90 382 235 
109 98 382 233 

PBRU 
-ARL 

-w--m 

.750 
,750 
,750 
.7so 

.730 
,750 
,750 
,750 
,750 

.730 
,750 
,750 
.7so 
,750 
.7sa, 
.750 
.750 
,750 
,7fO 
.7so 
L7SO 

1,070 
1.070 
1.070 
1.070 
1,070 
1.070 
1.070 
1,070 
1,070 
1.070 
1.070 
1,070 
1,070 
1.070 

2.86 BO 
t,B6 00 
2.86 80 
2.86 00 
2.06 80 
2.86 60 
2116 80 
2.86 00 
2.0s 80 

2.66 00 
2.66 80 
2.86 CIO 

2.86 a0 
2.86 90 
2.06 eo 
2.86 80 
2.86 80 
2.86 80 
2.86 a0 
2.06 80 
2.06 00 
a.69 100 
3.69 100 
3.69 100 
3.69 100 
3.69 100 
3.69 100 
3.69 100 
3.69 100 
3.69 100 
a,69 100 
3,SP 100 
3.69 100 
3.69 100 
3.69 100 



Thursday July 29, 1999 
Ms. Nicole Miller 
Ckopacific Lining 
1300 Dexter Ave N 205 - Seattle, WA 98 109 

Ref. : Norfolk Naval Bssa, Norfolk, VA 
Transnet 220-2-6 Geocomposite 
Shipper # 1141 

Ms. Nicole Miller, 
We cenie that rhe Transnet 220-2-6 double sided drainage composite, shipped on the 
above shipper Nos., meets the project requirements as stated in Section 02073, of the 
specifications. The properties listed in this section include 

[Property -- 
. .-.... .- 

Test Method “-1 1 . . Unit . . 1 Minimum Required Value .._-. ,. .- --.- 
Mass per UN Arca 

Thlckncss 

Density 
v.,. -. 

Carbon Black -.-.C- 
Tcnsllc Strength 

ASTM D 3776 Ibs/f? 0,162 

‘AS’I’MD5199 
-_ .- .-_ . 

inches .22 Mminwm 
AXTM D 1505 IWin -0 .!I4 

. . . .-F-P - ---. .- 
ASTM D 1 rti3 o/O 2 .-- .__.. -. 
P,STM D 5035 IWin so -. 

Fa brie Property 1 Test Method -.. [ Unit i Minimum Required Value _.--- ,_ .-.-- 

t- 

-.. .-.--.- i 

Functurc RcsisL3nce 1 ASTM D4833 .-’ t ibs 
I .- _- . -.* 

9s I 
Mullen Burst AS%-D 3786 

- _ c-_ _--._ 

psi 2211 
-_. - ..--- - 

Waler Flow Rm! ASTM D449L 
. ..e.-.. --, ._ ---. 

Permlttiwty ASTM D 44!J 1 
..- .*-- . ..-- 

Permeabr hty ASTM D 4491 
. a ._, -I 
-AQs AS-MD4751 - 

_ . . _-- 
US Sieve 70 . ._.a ..-_ - -.-_.-- --- - 

’ Transmrswity mcasurcd usmg wakx 20 Degree C (68 degree F) wth a gradlent of 0.05 & 0.33. 
bclwccn TWO slccl plates, under a confining pressure of 1,000 psf, afkr 15 min. 

in 

L$%!? 
QA Manager 



Y 1.1, 1 ,,.u Y..W-. . . . ,- . . . . .- -.-. _ .._ 

SKAPS tNDUSTRlES 
571 INOUSTRlAi. PARKWAY 
COMMERCE, QA 3062Q 
(706)336-7ooo 

EXTERNAL REF d GEOPACIFIC Ll%'c'IYG 
CONSJGNED TO - YORFOLK N:\vtL Br\SE 
DESTINATION - YORFOLK,VA23513 

COMMENTS FROM M.R. 

WI cob v;1 k/v 

DRIVER MUST CALL 24 HOURS PRIOR TO DELIVERY 

DATE SHIPPED 07/22/QQ 
CWT. P.O. # 1581 

STATE: WA 
INTERNAL REF # 1141 
MATERIAL REQ # 1581 
JOB # 
SHIPPERS # 1141 
BUS / MARKET SEQ # 
TERMS: PREP410 

NO# PRODUCT 
so f=T CODE # 

ROLL 
# 

KIND Of PACKAGE, DESCRIPTION OF 
ARTICLES, SPECIAL MARKS 

3500.0 TU22066 25189 
3.soo.o TV22066 2.5187 
3300.0 TN22066 25192 
3500.0 TN22066 25184 
3500.0 TS22066 25186 
3500.0 TN22066 25183 
3500.0 TN22066 25179 
3500.0 TY22066 23190 
3500.0 TY22066 25182 
3500.0 TN22066 25188 
3500.0 TY22066 25195 
3500.0 TN22066 23194 
3500.0 TN22066 25181 
3500.0 TN22066 25191 
3500.0 TY22066 25180 . 
3360.0 TX22066 23196 
3500.0 TN22066 25193 
3500.0 TY22066 25185 
3500.0 TS22066 25198 
3500.0 TY22066 24365 
3500.0 TY22066 25197 
3500.0 TX2206fi 25174 
3500.0 TN22066 25199 
3500.0 TV22066 25201 
3500.0 TY22066 25202 
3500.0 TN22066 25173 
3500.0 TN22066 2520-I I 

220 NT-2 SD 6 02 
220 NT-2 SD 6 OZ 
220 NT-2 SD 6 02 
220 NT-2 SD 6 02 
220 NT-2 SD 6 02 
220 NT-;2 SD 6 OZ 
220 NT-2 SD 6 02 
220 NT-2 SD 6 02 
220 YT-2 SD 6 02 
220 NT-2 SD 6 02 
2'20 NT-2 SD 6 02 
220 NT-2 SD 6 OZ 
220 NT-2 SD 6 02 
220 NT-2 SD 6 OZ 
220 NT-2 SD 6 02 
220 NT-2 SD 6 02 
220 NT-2 SD 6 02 
220 YT-2 SD 6 02 
220 NT-2 SD 6 02 
220 NT-2 SD 6 02 
220 NT-2 SD 6 02 
220 NT-Z SD 6 02 e 
220 NT-2 SD 6 02 
220 NT-2 SD 6 02 
220 NT-2 SD 6 02 
220 NT-2 SD 6 02 
220 NT-2 SD 6 02 . 

/TOTAL SQFT: 94360 TOT.iL WEIGHT: 33520 

TRUCK / CONTAINER W LOAD VERIFICATION S 
SEAL # TRUCKERS P.O. A, f?!EPx 

CARRIER REF. WR.TRUCKI>G 

CARRIER NAME 
CARRIER SIGN DATE: 

SIGN HERE FOR SHIPPER SIQN HERE FOR AGENT 
“_ HIPPER: 

T 

>‘- OF SHIPPER . 
,,., ,_. DOR ESS: 571 INDUSTRIAL PARKWAY 

COMMERCE, GA 30529 AGENT FOR SHIPPER: 



^“, 

-‘Engineered Synthet+ 3 
SKAPS industries 

I .. Products. In:‘; I Composite Ply Adhesion 
NORFOLK, VA 

Other Net 0 

24x5 26788 

25170 2QK3Ee 

25175 246398 

25160 28437-B 

26165 x3432-0 

25190 -A 

25195 2Q364A 

252aY 28361-A 

1136 

11% 

loBE) 

1136 

1044 

w6 

100S 

113!3 

1770 1160 1661 24566 29013 2887 29012 

1906 1oSe 1770 25171 2i3366-A 26172 26723 

1725 1135 la61 25176 26076-A 25177 29375 

1661 1100 1906 25161 294350 25162 234336 

1634 1135 1661 25166 29433B 25107 29371-A 

la39 1180 172s 25191 29357-A 251En 25308 

1770 1136 1616 25196 29347-A 25197 23363A 

1661 1160 1652 252Jl 26623 25202. 29Q61-A 

24506 29014 246~ 29016 

2373 294350 25174 29369A 

25176 294340 2517~ 2937&A 

25163 29420-0 25164 2Q363A 

25166 23429-0 =1&j 26757 

25193 26756 25194 293700 

25193 29352 25198 29332-A 

252[33=A2SX04= 

- ----Y 
’ I 

SKAPS InclUstrlcs 
571 Industrial Parkway 

~ 2' Commwce+GA3BQ 
Phone:K&333-XWX) Fax 70&3367007 Page1 

Ttwrsdsy,Juiyi9.1S69 
‘) 



“1 
1 SKAPS Industries 
Engineered Synthoric Geonet 

Products, Inc NORFOLK, VA 

Roll II Lot # Min. Thtckness Carbon Density WUUnit Area TS@Bteak, 
(mil) Black (%) (g/cc) (net) lblsf MD (twi) 

025305 1750 245 2.1 .950 ,250 67 

028755-A JO41104 
028765 JO41104 

029345 JO51287 
029350 JO51287 
029355-A JO51287 
029360-A JO51287 
029365-A JO51287 
029370-A JO51287 
029375-A JO51287 
029380-A JO51287 
029425-B JO51287 
029430-B JO51287 
029435-B JO51287 

230 
240 
235 
238 
235 
240 
240 
235 
235 
235 
235 
233 
235 

2.5 
2.5 
2.2 
2.2 
2.2 
2.5 
2.5 
3.1 
2.4 
2.4 
2.4 
2.8 
2.6 

.Q45 

.945 

.956 
-956 
.956 
-956 
,958 
.956 
,956 
.956 
.956 
.Q56 
.Q!% 

.201 
,240 
.180 
.203 
.231 
.242 
.245 
.281 
.230 
.235 
.204 
.241 
.224 

06 
75 
66 
65 
69 
71 
72 
75 
65 
69 
63 
71 
73 

PJ&ASE NOTE: TESTING I$ PERFORMED EVERY nH ROLL 

SKAPS lndustriea 
!571 Industrial Parkway 
Commerce, GA 3X29 

Phone, [i’CQ 3387030 Fax (706) 3367007 
\ Page 

\ 



i ,’ 

Engineered Synthetic Products/Skaps Industries 

57 I Induswial Pkwy, 
Commerce. GA 30529 

Phone : 706-3 3&7OOCl Fax : 706-336-7007 

July 29, 1999 

Norfolk, VA 

Dear Sir/Madam; 

This is to certify the transmissivity of GeoComposite. Testing was performed 
every 100,000 square feet of production using ASTM 47 16. 

. -. .- 
GeoComposite 

Roll Num bcr Gradient/Load Normal Time Ttansmissivicy 

_, ‘-ii %/l 00 
(mini- ._ . (gaMt/min) 

,..!5 5.70 ..'. -,. -,e. 
0*05/l 000 .,..P 6.81 -._ . 



ADVANCE0 TECHNOLOGIES 

881 0eYoung Road 
Qrmer. Sooth Corollns 2BBSl 

Tel: (8tM)fi88-0582 

Fax: (664) UWB39 
Toll Free: (800)667-5181 

July 26, 1999 
REF TNS HO60 
<tuant.rty shipped; 3s rolls 
RC)L#: 3 1708 

Shps 
571 fndustrial Pkwy. 
Commerce, GA 30529 

Dear Sir/Madam 

This is to certify that TNS HO60 is a 100% polypropylene, nonwoven, needle-punched tibtic 
MS HO60 is resistant to dcgmhtion due to ultmtiolet exposure and mists comcn~nly 
en.counttTed soil chemicals, insects, mildew, and is non-biodegradable. Polypropylene is stabie 
within a pH range of 3 to 13. TNS HO60 conform to the physical properties listed in rhe 

WCight ASTM D 3776 
Thickness A!XM D 177’7 
Grab Tensile ASTM D 4632 
Grab Wongation ASTM D 4632 
Trap Tear ASTM D 4533 
Puncture ASTM D 4833 
Mullen Burst ASTM D 3’786 
A.0 S. ASTM D 4751 
Permitivity ASTMD 4491 
Water Flow ASTMD 4491 
Permeability ASTM D 449 1 

OdY 
THilS 
fbs 
% 
lbs 
Ibs 

Psi 
U.S. Sieve 
1tscC 

M.A.RV 

6.0 
70 
140 
50 
5s 
80 
350 
80 
1.6 
125 
25 

3. Melissa Keller 
TNS Advanced Technologies 



ROLL a 
_--e-e 

3000050f7 
3mma iii 
30000St!19 
300005020 
300ct03e21 
300005622 
300003023 
3OOOOS624 
300005626 
3000051117 
300003828 
300005829 
aoooosa30 
3000058ai 
300005832 
30000s03s 
a00005836 
3ooooSaa7 
300005938 
3oooosRa9 
30000588B 
300005992 
300005993 
30000S994 
300001996 
30000s197 

. . 30000s1198 
300005999 
300006000 
300006001 

4-l 
300006002 
300006003 

(3 300006004 

E 300006005 
\ 3oooosooc 

i5 

61TL 
.---me, 

R060 
RO60 
8060 
R060 
6060 
1060 
6060 
8060 
wofio 
WI60 
ROSO 
WO60 
11060 
8060 
6060 
8060 
11060 
Cl060 
8060 
RO6O 
8060 
KO60 
UO60 
KO6fJ 
RO60 
HO60 
ROT0 
K060 
II060 
K060 
1060 
KO60 
8060 
HO60 
KU60 

UDT LNC 
e-m a-- 

180 900 
110 900 
180 900 
180 900 
100 900 
req 900 
1eo 900 
180 900 
180 900 
180 900 
I80 900 
I00 900 
180 900 
lb0 900 
140 900 
180 900 
180 900 
180 900 
180 900 
180 900 
160 900 
lD0 900 
lb0 900 
lb0 900 
100 900 
100 960 
180 900 
180 silo 
100 ioo 
180 900 
1ao 900 
180 900 
lb0 900 
180 900 
180 900 

‘)!I INC. 
. uo~u~~a4 aoALxrY DATA 

PARR IHCK CRAB GRAB LLRC KWC TRAP TRAP PO-NC ERST ?LOV 
ND XHD ND- XRD RBST STEC RATS 
s-e -m-s- -m--e -s-c. . . ..I_ --m-w .--e- 

6.0 111 170 too 68 
7.1 116 206 2:o 7: 
6.9 119 186 202 67 
6.8 115 203 200 72 
1.2 115 206 210 71 
6,9 115 406 210 71 
7.7 118 210 25s 74 
7.7 110 210 2SS 74 
7.7 118 210 2S5 74 
7.5 ll¶ 215 226 71 
7.5 115 215 226 71 
7.5 11s 21s 226 71 
7.5 11s 215 226 7L 
6.9 112 205 211 79 
6.9 112 205 211 79 
6.3 105 167 201 77 
6.3 103 187 201 77 
6.3 105 187 201 77 
6.3 103 167 201 77 
6.3 105 187 201 77 
6.0 104 160 197 74 
6.3 116 166 ill0 Cl 
6.3 116 166 180 65 
6.3 116 166 180 6s 
7.0 125 180 207 69 
7.0 125 lb0 207 69 
7.0 125 188 207 69 
7.0 125 180 207 69 
6.6 12s 170 197 65 
6.8 125 170 197 65 
6.8 12s 170 197 69 
6.8 12s 170 197 6s 
6.4 125 f63 186 6S 
6.4 125 165 186 65 
6.4 12s 163 116 65 

80 86 104 92 417 Ia3 
82 *0'L A Y 1:g :09 4:7 163 
81 100 118 10s 417 193 
02 lU0 110 61 417 143 
82 100 119 92 417 103 
82 100 118 90 417 113 
Be 104 110 134 422 103 
80 104 110 134 422 183 
I0 to4 110 134 422 183 
as 91 107 124 399 183 
as 91 107 124 399 183 
a5 91 107 124 399 183 
as 91 107 124 399 183 
87 91 107 124 a99 163 
87 91 107 124 399 183 
se 91 107 124 399 1Rf 
98 91 107 124 399 1%3 
96 91 107 124 399 183 
98 91 107 124 399 103 
98 91 to7 124 399 183 
92 76 91 99 356 la3 
73 03 LO9 98 382 235 
73 e-3 LO9 90 302 23S 
73 83 109 98 382 23s 
77 74 92 11s 347 23s 
77 74 92 115 387 235 
j7 74 92 11s 387 23s 
77 74 $2 115 387 23s 
a1 83 109 98 302 235 
91 a3 109 90 362 23s 
El 83 109 90 au 23s 
a1 83 109 98 382 23s 
81 03 109 96 382 235 
81 83 109 98 3e2 235 
81 a3 109 90 302 233 

2.86 00 
2,lC BO 
2,86 80 
2.66 80 
2.06 00 
2186 10 
2.86 00 
2.86 00 
2.86 a0 
2.06 00 
2.16 80 
2,66 40 
2.86 80 
2.86 80 
2.86 80 
2.86 80 
2.86 BO 
2.86 80 
2.06 80 
2.86 00 
2866 00 
3,69 100 
3.69 100 
3.69 100 
3.69 100 
8.69 too 
3.69 100 
3.69 100 
3.69 100 
3.69 100 
ama9 100 
3.69 100 
3.69 100 
3.69 100 
3.69 100 





COMMENTS FROM MM. 

*“.. . 

‘., (. 

ORIVER MUST CALL 24 WUR$ PRiBR TO DEUVERY 

NQ# 
SQ IT 

ROLL KiNP OF PACKAGE, ICIESCWIPTTON OF 
# ARTICLES. W’ECML MARe 





do41104 240 
Jt4llQ4 225 
$648 230 
1848 230 
JO51287 235 
JO57287 235 
JQ5f207 - 233 
3051287 235 
%lO51243~ 230 
JO51287 250 
JO51287 246 
1895 245 
1tWi 248 
l&35 245 
1855 252 

22 .Q45 
2.3 .%45 
2.8 A+51 
2.6 .951 
2.2 .9ss 
2.4 .958 
2.6 .956 
2.6 .956 
2.4 .Q!i8 
2.2 .958 
2.2 .!a56 
2.2 $53 
2.1 .953 
2.2 ai 
2.3 ,353 



. 



6.0 
70 
190 
51) 
5J 
80 
350 
a0 
1.6 

.*: 

.-_ .-___.-__ -.- 
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Monday Sept. 20, 1999 
Ms. Nicde Milller 
Ciwpadc Link& 
1300 Ilremer Ave N 205 - hatie, WA 98 109 

I 

- ?- 

--- 

1 psi 22u I 
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Monday Sept. 20, 1999 
Ms. Nicole Miller 
Geopacik Liining 
1300 Dexter Ave N 205 - Seattle, WA 98109 

Ref. : NorfoIk Naval Base, Nortok, VA 
Transnet 220-2-6 Geocomposite 
Shipper # 1294 

Ms. Nkole Miller, 
We certify that the Tramnet 220-2-6 double sided drainage composite, shipped on the 
above &&per Nos., meets the project requirements as stated in Section 02073, of the 

listed in thk sectjon include : 



‘a 
i 

IdTERNAL REF # 
co NEDTO - 
DE: ATION - 

COMMENTS FROM M-R. 

DATE SHIPPED 0 91 ! 1 4 :I 9 3 
CUST. P.O. if 15848 

STATE: WA 
lNTERf’ML REF # 129-l 
MATERIAL REO # 1.58-i 
JOB I 
SHIPPERS # 120-t 
BUS I MARKET SEQ # 
TERMS: SUPS 

DRIVER MUST CALL 24 HOURS PRIOR TO DELIVERY 

NO# 
SQ ff 

PROCIUCT ROLL 
CODE # # 

KlND OF PACKAGE, DESCRIPTION OF 
ARTICLES, SPECIAL MARKS 

3300.0 
3500.0 
3500.0 
3500.0 
3300.0 
3300.0 
3500.U 
3500.0 
3500.0 

4”,yZX 
:;,Q& 3300.0 
<*;&p 3300.0 

,__ _ .,. 3 j 00 - 0 

- 

TN22066 
TY22066 
TY22066 
TY22066 
TN22066 
TY22066 
TY22066 
rV93066 .._ mu 
TX22066 
T4'22066 
TY22066 
TY22066 

2827.i 220 ST-2 
28272 120 YT-2 
28261 220 m-2 
28262 ‘1120 ?(I--:! 
28265 320 YT-2 
28266 220 u-2 
23168 770 y-2 
28263 Go n-2 
28267 220 ST-2 
22269 220 UT-2 
28270 220 ST-2 
28271 220 VT-2 

I 

TOTnL SQFT: WI';0 TOTAL WEIGHT: 15040 
TRUCK / CONTAINER # 
SEAL # 

LOAD VERIFICATION SyjNfF X 
TRUCKERS P.O. # 

CARRIER REF. TEI 
CARRIER NAME 

‘:I”; DATE: ggg;::~ Tae 

COMMERCE, GA 30529 AGENT FOR SHIPPER: 



., Engineered Synthetic SKAPS Industries 
,‘) Products, Inc. CompoMe Ply Adhesion 

. 



MAPS Industries 
*, Engineered Synthetic j Geonet 

Products, Inc. _. .-. NORFOLK, VA 

Roll t Lots Min. TMcknms Carbom 

mm -- ~y:*z- Lf!gg@ Bfeck (%I WC) 

025295 1750 250 2.3 .950 -250 74 
028175-A JO41282 225 2.0 .841 232 60 
029180-A Jo41282 235 2-o 341 224 81 
029185-A 304.YZ82 240 2-f 941 .243 63 
029215-A JO41282 228 2.1 -941 .210 66 



Engineered Synthetic ProductdSkaps In&%&s 

571 Illdaad Pby. 
Cammace. GA 30529 

phone : 706-3367000 Fax : 706-336-7007 

September 20,1999 

Norfolkq VA 

Dearsir-: 

This is to certifjr the transmissivi~ of GeoComposite. Testing was pedormed 
evefy 100,000 square feet of production using ASTM 4716. 

GeoComposite 
RoIlNuder Gradient/Losd Normal Tie Trmmnissivit~ t 

(mini hWfk 
28265 

I Z&265 L 

/Iniri) (m2/sec) 
0*33/1ooO -is 3.60 7.45 x IO4 

0.05/1000 15 5.75 1.19x 1o-3 f 



” ADVANCED TECHNOLOGIES 

se$-@$E . . . 
Q&titysh@ped:27rons 
BOW 30730 

Dearsir/MJldem: 

ASThaI 
ASI’MD 1777 
ASTMD4632 
ASTM D 4632 
ASTM D 4533 
ASTMD4&33 
ASTMD 3786 
ASTMD4751 
ASTMD4491 
ASTMD 4491 
ASTM D 4491 

6.0 
55 
160 
50 
55 
9s 
350 
100 
1.6 
125 
.25 
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AGENT fOR SHIPPER: 

- , - - - -  - - - - - - -  
- - . - - - - - - - - - - - - - -  

- . - -  . . - . -  . -  . . - .  -_~ __,_-. ,  _.-__ ._-__. 

- - . - , - - -  - - . . “ -  - . - - .  -_-__-._. -__- _.. . ._.___.__..I_ 



“wk.-r- e- ..-..-_ 



Produet~, inc.. 
.’ 

,r- :.. _ 

NORFOLK, VA 



uec=-*a-;l= --- --- . - _ _ 



.&sr 
ASIIUDW76 
ASIb4D im 
ASiMb4632 
‘it!df D 4632 
Amu D 433 
MTMD4833 
AsrMbm6 
A!mmm\ 
AsrMb4491 
&ndD 8491 
AsThfb~91 

pbls&Ly: 

6.0 
5s 
L60 
50 
SS 
95 
ml 
100 
t.6 
125 
25 
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Appendix D 

As-Built Drawings 
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X LE NOTE 1: AS BUILT IS A SCHEMATIC REPRESENTATION. DISTANCES MAY 

BE INACCURATE DO TO THE SLCPE LOSS IN PLAN VIEW PAl+H 
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LANDFILL CAP FOR CD LANDFILL 
NAVAL BASE, NORFOLK, VIRGINIA 

PANEL LAYOUT md No.: me4 
DRAWING NUMBER 



09, 
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n F” ~~c&FUCT 
X LE NOTE 1: AS BUILT IS A SCHEMATIC REPRESENTATION. DISTANCES MAY 

BE INACCURATE DO TO THE SLCPE LOSS IN PLAN VIEW PAl+H 
; BOOi 

LANDFILL CAP FOR CD LANDFILL 
NAVAL BASE, NORFOLK, VIRGINIA 

PANEL LAYOUT md No.: me4 
DRAWING NUMBER 



NOTES. - 
1. ELEVATIONS SHOWN ARF IN FFFT ANT: REFFR TO NAVAL BASE DATUM 

2. COOROINPTES SHOWN ARE IN FEET ANC REFEii TO VIRGINIA STPTE PLANE 
coofwtN~TE SYSTEM (SOUTH ZONE) NPD 27. 

3. BENCH MARK: 
NAVAL BASE BENCI MARK LOCATED ON HAMPTON .aLvD. (EAST SIDE) AT 
ENTRPNCE TO mu LEAGUE BASEBALL FIELDS. BM-~-307 
ELEV. 15.513 

4. THZ GObTOURS SHOWN HEREON ARE THE DROPOSED PRELIMINARY GRADE AS SHOWN 
ON DRAWINGS C-12. C-13 AND C-14 OF THE “FINAL 3ESIGN S”BMISS,ON 
LPNDFILL CAP FOR THE CD LANDFILL, NAVAL BASE NORFOLK, NWFOLK 
VIRGINIA” PREPARED BY CHPMHILL DATED 10/26,‘98. 

5. THE CROSS-HATCHED AREAS INDICATE THE LIMITS OF TOP0 TAKEN AT 
THE PRE-LINER STAGE. 

\ POND 

GRAPBIC SCALE 

PROJECT: 

I-’ “. 
CD LANDFILL SUR’VEY OF 

NORFOLK NAVAL BASE CLOSURE AT 

NORFOLK, VA. 

L Offices: 

Bridgewater, Va. 
_ -- Leesburg, vn. 

Virginia Beach, Va. 

Patton Harris Rust & Associates, pc. Chartilly, Va 

I ’ PHR&A 

45 2 Bonney Rood 
Ensineers.Surv~~rs.Plonners.Londs=upe Architects 

“<rginio Beach V,r iw~l 2X62-3918 
pt. 757-497-74 .! 9- 
fnr 757--497--n75n 

Winchester, ‘Va 

I DRAWN 
TFF 

I L’HKD 

BJF 
FI-E NO. 

10~58-1-0 
I 



I. :LEVAllOkS SHOWN ARE IN FEET AND REFER TO NAVAL BASE Db,T”,,, 

2. COORDINATES SHOWN ARE IN FEET AND REFER TO VIRG;Nl4 STATE PLANE 
COoKOlhiAIE SYLTEV (s@U,H LOW) NAJ 2;. 

3. BENCH MARK: 
NAVAL BASE BENCH MARK LOCATER ON HAMPTON BLVD (EAST SIDE) AT 
ENTRP.NCE TO LITTLE LEAGUE BASEBALL FIELDS. EM-K-307 
ELEV. 15.513 

4. THE CONTOURS SHOWN HE?EON ARE ?E PROPOSED FINAL GRADE AS SHOWN i 

0~ DR~V~NGS ~45, c-16 AND c-17 OF THE “MAC DESGN SUBMISSION F 
LANDFILL CAP FOR THE CD LANZFILL. NAVA- BASE NORFOLK. NORfOLK 
VIRGINIA” PREPARED BY CHZMHILL DfiTED tD/26/98. 2 

5 

=a* 
I’ PLAN CbNTDUR (TYP.) “120 . . “.I 

PLAN CONTUUR (IYP.; 

\ 

GRAPHIC SCALE 
50 0 25 50 100 200 

( W FEET ) I 

TITLE: 

TQPOGRAPHIC SURVEY OF 
CD LANDFtLL CLOSURE AT 

F-I.., * F-.7. _P I 

CO LANCFILL 

NORFOLK NAVAL BASE 
NORFOLK, ‘JA. 

1 

Pattom Harris Rust & Asaociateb, pc. 
En ineers,Syrvey0rs,Plpnners,Lo~dsctlFe Architects 
4$%2 B~mey Raad 
Virginia Beock Vt? inia 23462-381b 

G 
f57-497’-l-7472 
757-497-0250 

Chantilly, Va. 

Winchesier, Va. 
I”=50 

CHKD. FILE MO. 

BJF 1 10458- I- 0 BY II 
I 

II 
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